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PREFACE. 



The object of the present little Work is to enable the 
practitioner of but little experience in the use of chemi- 
cals and the microscope, to ascertain as accurately and 
rapidly as possible the physical characteristics of the urine, 
to determine its constituents, normal and abnormal, the 
contents of sediments, etc., etc., and after the various sub- 
stances entering into the composition of the fluid have been 
ascertained by analysis, to teach the clinical significance 
of the same. With this end in view, the book is divided 
into two parts : I. Practical, and II. Clinical. In Part 
I. the methods of analyzing urine have been set forth 
together with the microscopical appearances of deposits, 
etc., in the simplest and plainest language possible. At 
the end of every .few pages a 5' Clinical Summary" is 
given explaining in condensed and general terms the 
clinical significance of everything ascertained up to that 
point by chemical or microscopical means. The clinical 
hints and aids to diagnosis given in Part I. are more 
widely touched upon in Part II., and some little attention 
given to the more recent discoveries in urinary pathology. 
The order in which the book is written enables the 
hurried practitioner to find everything of the greatest 
consequence in routine practice in Part I. ; in doubtful 
cases where more study and attention must be given it is 
hoped that Part II. may be of aid. Inasmuch as few 
works on the urine go into detail in describing chemical 
apparatus, reagents, etc., an introduction to Part I. has 
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been arranged in which even the simplest matters relating 
to the use of chemicals and the microscope have been ex- 
plained. In describing chemical tests the physician may 
here and there find a well-known one omitted, but this has 
been done only where, in the author's exj^erience as a 
teacher, he has seen it cause confusion. Moreover in 
describing tests for important abnormal constituents 
a simple clinical test has been given first, followed by a 
more thorough and conclusive one. 

Chemical terms, when used, are simplified as far as 
possible without being actually inaccurate. Among the 
large number of writers from wliose works and articles the 
author has collected his facts, he is especially indebted to 
Vogel and Ralfe, for aid in studying the clinical signifi- 
cance of urine; to Senator, who in his recent work 
entitled " Die Albuminuric," has discussed at considerable 
length the so-called "normal albumin," and to Prof. E. 
H. Wood, of the Harvard Medical School, Tor his plea in 
favor of the "twentv-four hours urine" in cases of 
Bright's disease. 

Observations of the author on the daily quantity and 
specitic gravity of normal urine as observed by him during 
a period of some fifty days, together with such cases in 
his own analytical practice as have been of especial in- 
terest to him, will be found in part Part II. (See also 
Appendix.) 

Chicago, III., 

296 Erie Street, 

September /, 1882. 



INTRODUCTION. 



TEST-TUBES. — Most of the work to be doue in examin- 
ing a specimen of urine requires some familiarity with the 
use of test-tubes, Fig. 1 — small glass cylinders closed at one 




end and open at the other. Teat-tobes holding one-half 
a fluid oance are of convenient size in urine analysis ; when 
filled with any liquid they should be stood in the apertures 
of ii test-tube rack or siaml (Fig. 1); when cleaned, a 
test-tube brush should be used, which is merely two wires 
twisted together, liolding at one end a number of bristles- 
Test-tubes are so called from the fact that in them 
"testa" are conveniently made; a specimen of urine is 
said to be "tested" for any substance it may contain 
when certain processes, chemical or physical, are gone 
through with, with a view to ascertain whether or not the 
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substance be present in the urine. Thus, a "test" issaiiT 
to be made for albumin when the urine, aupiiosed to con- 
tain it, is healed, or wiien nitric acid is added, etc. 

After a test has been made the test-tube whifh has 
been used sliould at once lie cleaned ; if it 
be not convenient for auy reason to do this 
the tube may stand in the rack autil all 
work of the kind has been finished) when 
all the test-tubes which have been used may 
be cleaned at one time. It is not advisable 
to allow urine to remain in the tubes for 
any length of time especially when to it 
have Ijeen added various reagents. 

Kever stand a te»t-tube in a cup, glass or 
leaker, but ahoays in the rack. 
\ ll' ^1 To clean the tubes pour out the liquid 

contained in them, if auy, ruiae out with 
water, which if possible should be warm, 
then filliitg half or two-thirds full of water 
introduce the test-tube brush and work it 
to and fro carefully pushing it down to the 
very end of the tube. After the tubes have 
been washed tliey should be inverted over 
the pegs ill the rack to dry. 

JVewar «se a dirty test-tube, aiid never per- 
f form more than o?ie test at a tvne in one 
Fic. I. tube, unless paiticularly directed. 
It tlie tubes cannot be thoroughly cleaned with water, 
try acids, ammonia, alcohol, or ether. 

How to heat or boil orine-^To heat urine fill the test- 
tube half-full and hold over an alcohol-lamp flame gently 
moving thu tube from aide to side so as to prtirent boil- 
ing ; wlion it is necessary to boil the urine, take a strip 



of paper four or five inelies loug, and say, half au inch 
wide, fold it around the tube a little above the poiut coi 
responding to the surface of the liqnid inside, preBs the 
two ends of the paper tightly togetliar keeping the tipB of 
the thumb and forefiuger agaiuat that part of the paper 
which enveloijes the tube, tlien hold the tube cautiously 
over the flame until it boils. 

It is not desirable to use a gas fl.iime for heating or 
boiling urijie inaamuch as the test-tube becomes covered 
with soot and if the flame be too strong there is danger 
of cracking the tube unless it be kept actively in motion. 

With an alcohol-lamp flame urine can be boiled for 
Bome time without bubbling over, if due care be exorcised. 

In testing urine always notice whether the directions 
given in the "Manual " used are to heat or to boil, and if 
the former is specified, remove the test-tube from the 
fiame before the first sign of ebullition. 

If any reageut to be boiled, as Fehling's solution, have 
a tendency to "bump," i. e., auddeiily and without warn- 
ing to boil over, add a few fragments of au ordinary clay- 
pipe whicb must be clean and new, 

T£ST>GLASS^. — Nest in importance to test-tubes are 
the glasses in which urinary sediments are collected. 

To collect a sediment or deposit, allow the urine to 

stand at rest in a tall, narrow, cylindrical glass vessel 

I like the one shown in Fig. 2 ; the best are those pro- 

yidad with a lip. After the dejiosit has settled to the 

' bottom of tbe test-glass, remove the clear urine by de- 

cantaiion- 

To decant urine hold the test-glass very steadily in the 
right hand ; against the lip hold with the left hind a 
glass rod, grasping the latter near its upper end. 

Next incline the test-glass in such a way as to j 
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the urine down the rod into any vessel desired. Cease 
pouring the moment any of the sediment is seen to slip 
out. 

It is well to have one test-glass which is graduated 
either in centimetres or fluid ounces, large enough to 
hold four or five of the latter and provided with a foot 
or base. 

PIPETTES. — To examine a sediment with the micro- 
scope there is need of the little instrument called a pipette, 
which is merely a slender glass tube six to twelve inches 
long with an internal diameter of from ^ to ^ inch and 
drawn out to a pointed end ; the use of a pipette is to 
transfer a drop of urine containing sediment to the glass 
slide used in microscopical work. After the deposit has 
settled to the bottom of the test-glass place the tip of the 
forefinger over the upper end of the pipette and dip the 
lower or pointed end into the sediment. Next remove 
the finger for an instant, then quickly close the orifice 
again with it. A portion of the sediment has passed into 
the pipette and can be held there as long as the finger is 
tightly pressed against the orifice in the upper end of the 
pipette, hence can be carried to a glass slide, when on re- 
moving the finger, the sediment will flow out. 

The bfSt pipette for collecting urinary sediments is (b) 
a glass tube having a calibre of one inch in diameter and 
a length of ten or twelve inches ; one extremity is tapered 
off to a very small* orifice and furnished with a glass stop- 
cock. The sediment having been obtained in a test-glass 
as before, decant the supernatant urine, then pour the 
sediment into pipette (b) and allow it to settle. Care- 
fully open the stop-cock and a drop of the densest part of 
the deposit may be received on a glass slide and examined 
with the microscope. 
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It IS much better to use pipette 
mentioned first. 

FILTEATIOB'.— Before performing certain 
albumin, sugar, etc., it is ad\iBibble 
filtered ; the uppamtna easeiitial to filtration 
I at ^ funnel, JUter SOT jUter paper, 
a filter ring and stand aud a 
teat-glass. Funuels uiu of glass 
and of varioDS sizes ; thnae three 
or four inches in diameter acroas 
the top are of coiivenient size. 
Filter pajjer ia unsized arid 
many varieties of it are manu- 
factured; the so-called "Fnit- 
Dnnias" Frendi (ilter paper 
cocneB cut in circnlar form in 
packs of 100 filters each and is 
the best for the phy.-iciau's use. 
Filtera having a diameter of 7^ 
iochea are of convenient size for 
the funnel mentioued above. 
A filter ring and stand ia shown 
in Fig. 3. 

In order to filter, take one 
paper from the package of cut 
filters (or cut out from Swedish ^"' ' 

filter paper a circular piece of 7 ur 8 inclies lu diameter), 
fold iu two, next turn over each edge as you would two 
opposite leaves in a book, namely oiie end from right to 
left aud the other from left to right until they just do 
not meet. A funnel shape it^ in this manner given to the 
paper (Fig. -J). Thus folded, place the filter into the 
funnel, open on the side op[)osite to where it was last 
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folded, and fit it closely down into the funnel. Do not 

let the paper project 
over the rim of the 
funnel and before pour- 
ing the urine into it 
moisten with distilled 
water evenly and gently 
from the lowest part 
upward. Having fitted 
the paper to the fun- 
nel and moistened as 
' "*' described, next set the 

funnel into the filtering-ring and place a test-glass or any 
glass vessel desired beneath the spout of the funnel. Now 
pour the urine into the funnel after the method of de- 
cantation by means of the glass rod, and when about 
seven-eighths full cease pouring. Observe whether the 
urine trickling through into the test-glass or beaker be- 
neath the funnel be clear ; if not, pour the urine in the 
funnel, into the test-glass, take out the filter paper, throw 
it away and fit a new one., Next take a clean test-glass 
or beaker, place it beneath the spout of the funnel, and 
pour the urine now contained in the first test-glass or 
beaker into the funnel. 

Chemical Examination of Sediment. — If it be desired to 
examine the sediment chemically, wait until the urine 
has completely filtered, remove the filter-paper, place it 
in a porcelain dish, make a small hole in it and wash the 
sediment through this hole by means of the wash-bottle; 
the latter is a flask or bottle closed with a twice perforated 
snugly-fitting stopper through which two glass tubes are 
passed, each bent above the cork, the one at an acute 
angle the other at an obtuse. When the bottle is filled 
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riritb water, blowing through the obtnae-augled tube will 

i force a stream of water witli eonaiderable violence through 

■ the acute -angletl tube, and auy jirecipitate or deposit 

I adhering to the filt4?r paper may bo washed off. Ordmarily 

\ the physiciLm need not have recourse to this method of 

obtaining a aedimeut as decantaliim of the sujjeruatant 

nrino will answei' most puqjoses, learirig, as it does, the 

sediment at tlie bottom of the test-glass. 

GLASS JAES. — The physician should own a few half- 
gallon or gallon glaee jars in which to collect tlie urine of 
a patient when the wJiole quantity for twenty-four lionrs 
ifl required; besides these it is convenient to have a 
cylindrical jar graduated in cubic centimeters or Quid 
ounces, capable of containing 1000 cubic centimetres (a 
little over a quart — two pints two fluid ounces nearly). 
The patient, having collected the urine of twenty-four 
hours in one of the half-gallon jars the physician can 
measure the amount by one of the graduated jars. 

MiBCfiUaneons. — Besides the Instrnmente mentioned thus 
far it is desirable to have three pipettes graduated in 5, 
10, and 'iO cubic centimetres, an alcohol lamp, three or 
four porcelain dishes of diifcrent sizes, a small chetnicdl 
thermometer for taking the temperature of urine, three 
or four glass rods, a pair of amall brass forceps, litmus 
pajier, both red and blue, readUy obtained in little books, 
ami an urinomcter and beaker (see Specific Gravity), 

CHEMICAL REAGENTa— Ulieniioals used in testing 
the urine are called reagents, the chemical processes being 
known as reactions. 

The following are useful in urinalysis: 
Nitric acid, chemically pure, kept away from light and 
in glass-stopjiered bottle. 
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Hydrochloric acid, chemically pure, kept away from 
ammonia m glass-stoppered bottle. 

Acetic acid of two kinds, (i.) pure glacial and (ii.) 
dilute — one part glacial to five parts distilled water, in 
glass-stoppered bottles. 

Sulphuric acid, chemically pure, colorless, in glass- 
stoppered bottle. 

Nitric acid, commercial, containing Nitrous acid, in 
glass-stoppered bottle. 

Trichloracetic acid, pure in crystals, in tightly-stoppered 
bottle. 

Ammonia, one part strongest to three parts distilled 
water. 

Potassa, one part solid caustic potash to ten parts 
distilled water by weight. 

Silver nitrate, one part crystals to ten parts distilled 
water by weight, kept from the light. 

Barium chloride, solution of the same proportions as 
the silver nitrate. 

Potassium ferrocyanide, solution of the same propor- 
tions as the silver nitrate. 

Fehling's solution — described under Sugar. 

Chlorinated Soda, U. S. P. — preferably Squibb's. 

Alcohol, 95 per cent. 

Spirits Turpentine. 

Tincture Guaiac. 

Ammonium molybdate in solution. 

Caustic Potash, in sticks, kept in a corA?-stoppered bottle. 

Distilled water in a glass-stoppered bottle holding one 
quart or more. 

Condensed yeast, to be bought fresh whenever needed. 

CHEMICAL TEEMS.— Add nitric acid, add ammonia, 
etc. When the term "add" is used without specifying 
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the amount, ueitlier too iiiiicli nor tuo little of tlio reagent 

ehoiild be added to the uriue ; if the test-tube be half full 

of urine fifteen to tliirty drops of the reagent may be used. 

Alkali, Alkaline, Alkalinity — An alkali is a compomid 

[ flnbataiice very soluble iu ivnter, turjiing red litmus ^iiipGi' 

I blue, and opposed in its properties to the characters of 

I Bour or iicid substances. The alkali uioat familiar to every 

I is ammonia which from its well-known teudeucy to 

I evaporate is called a volatile alkali. Potash and soda are 

I called on the other hand Jixed alkalies. The urine is said 

' to be alkaline when a piece of rod litmus paper dipped into 

I jt is turned blue ; iu such a case an alkali of some sort is 

I present in the uriue and we speak of the alkalinity of the 

I latter. 

Acid, Aci^, Acidity, — The sour subatauces called acids 
I are of several varieties; mineral acids are very corrosive, 
Igeuerally liquid in form aud have a powerful action on 
Bithe skin, clothing, etc. Those iised in urinary analysis 
e nitric, hydrochloric aud sulphuric. They are corrosive 
JpoisonB. Stains caused by acids are best removed by 
Esmuionia ; nitric acid stains, however, must be washed 
I repeatedly with a concentrated solution of potofiaium i>er- 
mate, then with water. Remove tlie brown etain of 
Ithe permanganate by an af|ueous solution of snlpbnrous 



i acids are less corroeive than mineral acids but 

I'ftre frequently poisonous ; the most important acid of this 

■ used in urinary work is acetic acid. An acid 

r*ubstauee may Ije recognized by its power of neutralizing 

a alkali (either entirely oi' partly), that is, destroying the 

B'-<^aracteristic properties of the latter. 

Acids turn blue litmus papier red and when the uriue 
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• has this effect upon such })a{)er it is said to be acid and 
we speak of its acidity. 

In ease a strong mineral acid be accidentally, taken 
internally an alkali must be administered as an antidote 
such as dilute carbonate of soda, magnesia with milk or 
water, carbonate of lime, mixture of soda ; if an alkali be 
swallowed by mistake the antidote is an acid solution such 
as vinegar and water equal parts, lemon juice, or the like. 
The same substances may Ix) used for exteriuil injuries 
from strong acids or alkalies as the case may be, alkalies 
for acid burns and acids for alkali burns. 

Salts. — A salt is a compound substance containing an 
acid in combination with a base (the latter term being 
applied to any compound body capable of neutralizing an 
acid partly or entirely as oxide of zinc, any of the alkalies, 
etc., etc.) ; a salt may also consist of a metal in combina- 
tion with chlorine, bromine, iodine, etc. It is not necessary 
that the practitioner trouble himself greatly about these 
definitions; in this book when we speak of calcium 
carbonate we mean a salt of calcium containing carbonic 
acid in combination, when of i)otassium nitn^ a salt of 
potassium containing mirous acid in combination, when of 
sodium Q\\\ovide a salt of sodium containing chlori?^^. 

A solution of ammonia, soda, or potassa is often called 
solution of ammonium hydrate, sodium hydrate, etc. ; in 
familiar language these may also be termed solution of 
caustic potash, solution of caustic soda, etc. 

Precipitate. — Wiien a reagent is iidded to urine and a 
cloudiness or turbidity ensues some substance which here- 
tofore has been dissolved in the urine appears and causes 
this cloudiness, the urine on addition of the reagent no 
longer bemg able to hold the substance dissolved, or else 
some new and insoluble substance being formed from a 
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combination of the reagent with some constituent of the 
urine, a turbidity is seen. Thus if nitric acid be added 
to urine containing albumin the latter is seen in the form 
of a cloudiness or turbidity since the acid has rendered the 
urine incapable of holding the albumin dissolved ; similarly 
if silver nitrate be added to urine a dense turbidity is at 
once seen caused by the formation of silver phosphate and 
silver chloride, both of which salts are insoluble in urine. 
The technical term for the cloudiness or turbidity thus 
produced is "precipitate"; albumin may be said to be 
precipitated on adding nitric acid to urine, and silver 
chloride may be said to be precipitated on adding silver 
nitrate to the urine. 

MICEOSCOFE. — The microscopic examination of urine 
is by no means formidable. Urinary sediments containing 
crystals are easily recognized and it is only in the case of 
tube casts, blood, pus, etc., that any great care or ex- 
perience is necessary. Any achromatic microscope provided 
with *'* objectives" and "eye-glasses" giving a power of 
from 200 to 600 diameters will suffice; the so-called 
"students' microscopes," if from the hands of a good 
maker, are all that are required for urinary work. 

The object to be examined is placed on a glass "slide" 
or in a **cell" covered by a thin glass cover to keep out 
dust, etc., and placed on the "stage"; by means of the 
" objective " (a lens placed on the lower part of the instru- 
ment near the object) and the ^* eye-glass" (a lens in the 
upper part near the eye), the magnifying power used 
may be determined as follows: if the magnifying power 
of the "objective" is 20 diameters and that of the ** eye- 
glass" 10 diameters, 20x10 or 200 diameters is the total 
magnifying power of the microscope. Hence a number 
of different "objectives" and a number of different "eye 
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opticians, in ordcTiug a microacopo for urinary work need 
only specify the kind of objectives mentioned above with 
eye-pieces uecessary to produce a magnifying [wwer of from 
75 to 150 aud 250 to 700 diameters. The microscope is 
80 constracted that one "objective" canbet&ken out and 
another put io with bnt little loss of time. 

The glass " slides" already mentioned are merely rect- 
angular, flat pieces of glass upon which to place the 
objects to be exammed ; they should be kept sprnpulously 
clean. The " covers " are of thin glass and are placed 
over the object when the latter is on the slide ; tliey should 
not press against the object lest it be flattened or crushed. 
In most coses in examining sediments shallow gloss or 

im-dammar "cells "are better than "slides" since being 
'hollowed in form they admit of o stratum of fluid of any 
of thickiicHS and tlic cover when placed is not so 
likely to press tlie objects, 

TlmigB NeeeBsary for the Micrmcopical Examination of 
TTrinary Deposits. — Microscope, two-third inch objective, 
one-fifth inch objeclive, several drop pipettes, any number 
of glaas slides, thhi shallow cells of glass or gum-dammar 
and thill glass covers, a flask of distilled water, a piece of 
old linen, a paste-board cover for the microscope, and a 
Boft camel's hair pencil. The whole on a table having a 
couple of drawers and placed before a window. Arrange 
the microscope before a window whose aspect is opposite to 
&e side on which the sun is shining. Obtain a good light 
at the left hand, tlien in examination of an urinary deposit 
proceed as follows : if you have the apparatus described 
under pipette (b.), and have done as described, press the 
pinch-cock and let a drop of the sediment fall on one of 
the shallow cells, cover it over with one of the thin gla«s 
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covers and remove any urine which may exude at the 
margin of the cover with blotting paper ; next place the 
cell under the microscope, manipulate the mirror so as to 
obtain proper light and examine with a low powers 75 to 
150 diameters, first, as this enables you to see more of the 
deposit, focussing by turning the movement or adjustment 
gently until the eye is suited. In case the ordinary drop 
pipette is used close one end firmly witli the forefinger and 
dip the tapering end down to the very bottom of the test- 
glass in which you have allowed the urine to settle, raise 
the forefinger a little so that about an inch of the pipette 
is filled with the sediment, close the finger over the 
aperture tightly, take out the pipette from the test-glass, 
cautiouslv loosen the finpjer a little so that about one half 
the sediment drops out, close it again, wipe off the pipette 
with a piece of* new linen or muslin held in the left hand, 
then gently raise the fo linger so that a drop of the 
sediment falls on the shallow glass cell, when examine as 
before. This latter method of preparing a drop for ex- 
amination is very troublesome and the physician will do 
well to obtain the instrument described MwdiQr pipette (b.), 
as it can be ordered of any dealer in chemical apparatus 
in the large cities ; three or four pieces of india-rubber 
tubing fitted with glass jets are supplied with each instru- 
ment and these when not in use are to be kept in a bottle 
of dilute hydrochloric acid to prevent their becoming 
encrusted, being carefully rubbed dry before using. 

The microscope can be kept in good order, etc., (i.) if a 
pasteboard cover be plaped over it each time after it has 
been used, (ii.), if strong acids like nitric and hydrochloric 
are not added to the objects on the slides or cells (acetic 
acid will answer in most cases), if (iii.) fumes of chlorine, 
ammonia and sulphuretted hydrogen do not take up their 



IKTRODUCTORT. 19 

I abode near it, if (iv.) iiiiy dust on the lenses be removed 
by the camel' 8-hiiir pencil, if (v.) spots or finger-etaiiis be 
gently rubbed off the lenses with a piece of moistened, soft 
old linen or kid glove, if (vi.) the surfaces be dried with 
dry, soft old lineu, if (vii.) during cold or exceBsively damp 
weather the room be heated so that moisture may not 
form on the lenses, and if (viii.) nobody but the owner 

^dost or wipe it. It is perhaps needless to remark that 
''objeotives" should not bo given to teething children 
■wherewith to soothe their aohing guma; various rubher 
appliances of much leas coat will answer that purpose with 
lesB damage to both child and microscoi'e. 

If dnsfc or moisture should have settled on the mirror 

kit can be rearlily wiped off. If any spots should show 

Kthemselvea on the field of view when it is illuniiuated 

liby the mirror these are probably duo to partides adherent 

I one of the lenses of the eye-pieea : and this may be 

idetermined by turuing the eye-piece round wiiich will 

Bcause the apots also to rotate, if their source lies in it. It 

Imay very probably be siifficieiit to wipe the upper surface 

l-of the eye-glass (by removing its cap), and the lower sur- 

fiace of the field-glass ; but if, after this has been done, the 

aipots should still present themselves, it will bo necessary 

a unscrew the lenses from their sockets and- to wipe their 

inner surface ; taking care to screw them firmly inf« their 

tplaoe again, and not to confuse the lenses of differerit eye- 

^eces. Sometimes the eye-glaes is obscnred by dust of 

atreme fineness which may be carried off by a smart puff 

Wot breath ; the vapor which then remains upon the surface 

ieing readily dissipated by rapidly moving the glass back- 

^Ward and forward a few times tlirough the air. And it is 

dways desirable to try this plan in the first instance; 

pince] however soft the substance with which the glasses 
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are wiped, their |K)lish is impaired in the end by the too 
frequent repetition of the process. The best material for 
wiping glass is a piece of soft wash-leather, from which 
the dust it generally contains has been well beaten oat. 
If the object-glasses (objectives) be carefully handled and 
kept in their boxes when not in use they will not be likely 
to require cleansing. One of the chief dangers, however, 
to which they are liable in the hands of an inexperienced 
microscopist arises from the neglect of precaution in using 
them with fluids ; which when allowed to come in contact 
with the surface of the outer glass should be wiped off as 
soon as possible. In screwing and unscrewing them great 
care should be taken to keep the glasses at a distance 
from the surface of the hands ; since they are liable not 
only to be soiled by actual contact, but to be dimmed by 
the vaporous exhalations from skin which they do not 
touch. This dimness will be best dissipated by moving 
the glass quickly through the air. It will sometimes be 
found on holding an object-glass to the light that particles 
either of ordinary dust, or more often of the black coat- 
ing of the interior of the microscope have settled upon 
the surface of the back lens ; these are best removed by 
a clean and dry camels-hair pencil. If any cloudinesa 
or dust should still present itself in an object-glass, after 
its front and back surfaces have been carefully cleansed 
it may be unscrewed, cleansed, and screwed together 
again. — Carpenter. 

If the microscope be used at night a flat-wicked lamp 
fed with one of the best varieties of paraffine oil will prove 
the most useful light ; place the lamp at the left hand so 
that no light, save that through the microscope, may enter 
the eye. 
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MICEO-CHEMICAL HEA&EKTS. — Thu cliemicals 
necessury for the identifioation of sedimenta described in 
this book are, acetic acid, ether, carmine solution, iodine 
water (one grain of iodine, three grains of iodide of po- 
taasium, one ounce of distilled water). 

Acetic acid should be (i.) concentrated and (ii.) diluted 
with from three to five pitrta water; for some work the 
strong undiluted acid may be needed, but ordinarily the 
dilute is all that is necessary. 

Carmine solntions may be made in various ways : An 
animoniacal solution is obtained by dissolving a few grains 
of pure carmine in a little ammonia and diluting with 
distilled water. Filter iuto a flask, and neutralize the 
solution with a few drops of acetic acid until it lias only 
a very slight ammoniacal odor. 

B Drop-bottles to hold microscopical reagents arc sold, 
and are very convenient as tliey obviate the iise of pipettes. 
The stopper is perforated and is elongated below into a 
fine tube which expands above into a bulbous funnel the 
mouth of which is eoverd with a piece of thin india rubber 
tied firmly round its liji. If pressure be made on this 

I cover with the point of the finger and the end of the tube 
be immersed in tlie liquid in tlie bottle this will rise into 
it on the removal of the finger ; pressure of the fiuger on 
the cover will now expel the liquid. 
How to TTse Beagents. — When in the course of an 
investigation it is required to "add acetic acid," it may 
be quickly accomplished by putting a small drop of the 
fledimeut on the cell or slide [by either (a) or (b) under 
Pipettes], then dip a clean pipette into the bottle of acetic 
acid and carry a large drop of this reagent to the slide or 
cell where the drop of sediment is and add it to the latter, 
place a thin glass cover over it and examine with the 
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microscope. Note carefully what is seen, remove the slide 
or cell from the stage, take a clean slide or cell, place on 
it a fresh drop of the sediment (to which nothing must be 
added), and examine with the microscope, observing what 
changes have been brought about by the addition of 
acetic acid by comparing the sediment to which nothing 
has been added with that to which acetic acid has been 
added. 

If it is desired to note gradual changes on addition of 
a reagent place a drop of sediment on a clean glass slide 
and near it a drop of the reagent, put a thin glass cover 
over the drop of sediment and insert between the slide 
and cover a thread or pointed extremity of blotting or 
filter paper, and by capillary attraction a current will be 
established from the reagent to the sediment. 



METRIC SYSTEM EQUITALEl^rTa 



One gramme equals 15,434 + Troy grains. 

One thousand cubic centimetres, or 1 litre, equals about 
one quart, wine measure. The litre is the standard of 
liquid measure in the French system and is equivalent to 
1000 cubic centimeters by volume (just as the United 
States wine gallon is equivalent to 231 cubic inches); 
whenever, then, a litre is mentioned the practitioner has 
only to think of a United States quart. Strictly speak 
ing, the litre equals 1.06552 quarts of a United States 
liquid gallon, or in other words, a good full quart. In 
case the quantity of fluid is given in cubic centimetres 
divide by 1000 to obtain the amount in litres, since 1000 
cubic centimetres make 1 litre ; thus, given 3500 cubic 
centimetres of urine, to find how many litres or United 
States quarts, divide by 1000 and we have 3^ litres ex- 
actly, or 3 J United States quarts nearly. 



PART I. 



PEAOTIOAL UEmALTSIS. 



PHYSICAL CHARACTERISTICS. 

In making an examination of urine, operations may be 
carried on in the following order : observe 

1. Total quantity in twenty-four hours. 

2. Color and appearance. 

3. Odor. 

4. Eeaction. 

5. Specific gravity. 

6. Abnormal constituents — presence and quantity. 

7. Quantity and appearance of deposit — chemical and 
microscopical characteristics. 

8. Presence and quantity of normal constituents. 

The physician should at first perform the operations 
from 1 to 5 inclusive, as directed in pages 25 and 26, 
carefully noting what he finds in each case ; then con- 
sult the clinical summary given on page 31. 

Quantity in twenty-four hours. — This may be collected 
by the patient in a clean glass jar, as described in the in- 
troduction. If the jar be graduated in fluid ounces or 
cubic centimetres, the amount passed can be read off very 
quickly and witiiout the extra trouble of measuring in a 
separate vessel. The physician should always have some 
sort of a graduated glass jar for the purpose of measuring 
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the twenty-four hours uriue collected by patieiits, siuce 
the latter are seldom provided with graduated apparatus 
of any kiud; in ca^e the patient be unable to procure a 
glass jar, any clean vessel capable of faolding two quarts 
will auswer the parpose unless the patient he diabetic 
when a much larger one may be required. It is uuqueB- 
tionably a great aid to the physiciaai to have the entire 
amount for twenty-four hours under eiaminatiou, but 
when this cannot bo obtained, examine the urine first 
passed on rising or that passed three or four hours after 
the principal meal. 

Color and Appearance. — Notice whether the urine when 

filtered be (1) pale, (3) normal or (3) highly colored. If 

the urine contain no sediment its color may he readily oh- 

served without filtering by pouring some into a cylindrical 

9 jar of not less than four or five inches in diameter, 

I and observing it by transmitted light 

If the uriue contain a sediment the latter must be 
► removed by filtration before the color can be accurately 
Idetermined, since a deposit will often be of such a color 
■ AS, #heu in suspension in the urine, to affect the color of 
Ithe latter; however, if a sediment be a heavy one (as 
1 when composed of urates) it may settle completely and 
Ltbe color of the supernatant uriue can be observed with- 
I out the trouble of filtering. 

Pah uriue varies from colorless to straw-yellow; nor- 
l-tnal, from golden-yellow to amber : highly-colored from 
I reddish-yellow to brown. Any unusual color of the urine, 
I as greon, black, blue, etc., should be carefully noticed 
land an explanation sought for in the section, in Part I., 
leaded "Color." 

In observing the color of uriue, whether it contains a 
ediment or not must necessarily be noticed also ; ascer- 
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tain if ])ossible wliether the urine is (1) turbid when first 
passed, or (2) clear wlien first passed but turbid on cooling. 

Odor. — The odor of urine may be either (1) its own — 
urinout^, (2) sweetish, faint whey-like, or that of sour 
milk, (3) ammuuiueal, (4) like rotten eggs — sulphu- 
retted hydrogen, (5) that of odoriferous substances intro- 
duced into tlie organism, as asparagus, etc. 

Beaction. — Ascertain whether the urine be (1) acid, 
(2) alkaline or (3) neutral, as follows: dip or drop two 
pieces of litmus paper, the one blue and the other red, 
into the urine, wait until they are entirely saturated and 
observe whether (I) both are red — reaction acid; (2) 
both are bhie — reaction alkaline; (3) one is red and the 
other blue — reaction neutral. 

If the reaction is found to be alkaline, take a slip. of 
red paper, saturate it with the urine until it has turned 
entirely blue, then remove it and allow it to dry ; observe 
whethtr after it is dry it be (1) yet blue or (2) red again. 

Specific Gravity. — To estimate the specific gravity of 
urine it is well to use a specimen of the mixed urine of 
twenty -four hours, owing to variations in the specific 
gravity of urine voided at different times in the day. 
In ascertaining the specific gravity, the little instrument 
called the urinmneler is used ; this consists of a glass float 
weighted below with a bulb of mercury and having a stem 
graduated from to 60 at intervals of two degrees, 
usually. The instrument should sink to the zero point 
when floated in distilled water. At 14 on the scale the 
letter H is usually printed to the right, and at 26 the 
letter S ; the significance of these letters has been inter- 
preted by some ingenious mind to be "healthy state," 
i. e., if the urinometer sinks to some division on the 
scale between 14 and 26 the urine is " healthy." It is 
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cufitomary to call the aero poiLt 1000 and otlier points 
1014, 1030, etc., prefixing 10 to the numbers on the aeal9. 
Before using an nriuonieter for the fiiet time tloat it in 
distilled water of 60° F. temperature and if it does not 
sink to tho zero point or 1000, reject it. In addition to 
the minometer procure a glass cylinder or beaker to con- 
tain the urine whose Bpeeific gravity is to be taken ; it is 
well to have a beaker of snfficjeiit diameter to allow the 
urinonieter to flout grucefiiUy without impinging against 



Moreover the beaker or ejliiider should have a firm 

a as not to be easily upset. 

To get the specifiu gravity of a specimen of urine, 

1 the cylindrical vessel (Fig. 6,) about 

o-thirda full, holding the cylinder^ 

febliquely while pouring the urine into it 

Ifans avoiding as much as possible the 

mation of foam — if foam forms re- 

Biove it with blotting paper. Next let 

%s urinometer sink, bulb down, gently 

t the nrine l)eing careful not to have 

t touch the sides of the cylinder. When 

1 no longer sinks of its own accord, 

"stoop down until the eye is on a level 

with the urine and read the number on 

the scale which is even with the lo 

convex. edt,e of the fluid, i. e., not the ^"'- ^• 

little elevation of lii^iiid which by capillary attraction 

climbs up the stem of the urinometer a short distance, 

but the general surface of the nrine. Depress the 

urinometer one degree, allow it to rise, and read again ; 

if the second reading agrees with the first the figure is 
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Patients living at a distance have a provoking habit of 
sending a fluid drachm or two of urine for examination as 
though it were worth a dollar a drop and they could not 
afford more. When a very small quantity of urine is 
thus furnished the specific gravity must be ascertained by 
dilution as follows : take one part of the urine and add 
three parts of distilled water to it so as to make enough 
liquid to fill the cylinder, say two-thirds full, and take the 
specifie gravity as before with the urinometer. After ob- 
taining the specific gravity multiply the last figure of it 
by 4 and the result is the specific gravity of the urine ; 
thus if the specific gravity of the mixture be 1005, 
then multiply 5 by 4=20 and 1020 is the specific gravity 
of the urine itself. In other words, multiply the last 
figure of the specfic gra\'ity found by the total number 
of parts of urine and water. 

Before taking the specific gravity of urine with an 
urinometer see whether the fluid has a temperature of 60° 
F. or not by dipping a chemical thermometer into it ; if 
it has a temperature of about 60°, simply take the specific 
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60° 


0.00 


69° 


0.80 


78° 


1.70 


61° 


0.08 


70° 


0.90 


79° 


1.80 


62° 


0.16 


71° 


1.00 


80° 


1.90 


(B3° 


0.24 


72° 


1.10 


81° 


2.00 


64° 


0.32 


73° 


1.20 


82° 


2.10 


65° 


0.40 


74° 


1.30 


83° 


2.20 


66° 


0.50 


75° 


1.40 


84° 


2.30 


67° 


0.60 


76° 


1.50 


85° 


2.40 


68° 


0.70 


77° 


1.60 


86° 


2.50 



gravity, but if has not a temperature of 60°, after taking 
the specific gravity consult tlie above table of Bird. 
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Urinometers are constructed for uae at a certain temper- 
ature, 60° or 63° F., hence when the urine has a 
temperature other than 60° or 63° the reading ffill not be 
absolutely correct. It will be seen from the table tliafc 
unless the temperature of the urine be 70° or over there 
will be only fractions of one degree of difference ; thus, 
suppose on dipping the chemical thermometer into a 
specimen of urine we find its temperature to be 66°. 
Taking the specific gravity with the nrinometer we find 
it to he 1030; consulting the tabic we. find five-tenths 
corresponding to a temperature of 66°, hence the true 
specific gravity is 1030.5. Snppoae now another epeoimeu 
has a temperature of 86° and a epeoific gravity of 1028 ; 
consulting the table we find 3.5 corresponding to a 
temperature of 86°, hence 103S-f-2. 5 = 1030.6 is the true 
specific gravity. If tlie nrine be of the temperature of 
the aurronnding air in the room its specific gravity will 
be aufficieutly correct for clinical purposes without making 
the corrections indicated by the table, provided, of course, 
the room be not of an extreme temperature, liot or cold ; 
if for any particular reason, as in estimation of quantity 
of urea, etc., the accurate specific gravity be desired, the 
table should be used. If the urine be below the temper- 
ature of the room, warm it. 

Bstimation of Bolida. — To estimate approximately the 
amount of solid matters contained in the urine proceed as 
follows: 1st, collect the urine of twenty-four hours; 2d, 
measure it in cubic centimeters by means of a flask 
graduated in cubic centimetres ; 3d, divide tlie amount of 
—Oubic centimetres found by 1000 and number the result 
gl). Next take the specific gravity of the urine and 
iBTiItiply the two right hand figures by 3 (I'rapp's coef- 
int). Multiply this result by the figure numbered (I) 
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above and the product will be the amount of solids (in 
grammes) in the urine of twenty-four hours. If tihe 
amount Ije desired in graim instead of grammes multiply 
the amount found in grammes by 15,4. 

EXAMPLE I. 

Amount of urine, 3000 cubic centimetres in twenty- 
four hours. 

3000 ^ 1(^00 = 3. (I.) 

Specific gravity of urine 1008. 08 x 2 = 16, (last 
two figures of specific gravity multiplied by 2). 16x3 
= 48 (this result multiplied by number found according^ 
to I.) 

This urine then contains 48 grammes of solids in the 
total amount passed in twenty-four hours ; to find the 
amount in grains multiply 48 by 15.4 = 739 grains. 

EXAMPLE II. 

Amount of urine, 400 cubic centimetres in twenty- 
four hours. 

400 -^ 1000 = 0.4. (I.) 

Specific gravity of urine, 1002. 02 x 2 = 4 (last 
two figures of specific gravity multiplied by 2). 4 x 0.4 
= 1.6 (this result multiplied by number according to I.) 

This urine then contains 1.6 grammes of solids in the 
total amount passed in twenty-four hours; to find the 
amount of solids in grains multiply 1.6 by 15.4 = 24.6 
grains. 

This method of calculating the amount of solid con- 
fltituents may give a result any where from ^ to J out of 
the way but it will indicate sufficiently correctly any 
marked change in the total amounts from day to day. 

In calculating the amount of solid constituents some 
attention must be paid to the daily amount of food ; thus 
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a litre of Boap will add nearly fifteeu grammes of solid 
□latter to the urine, therefore it is beat to ascertain from 
the patient fion much of this snbstance he has taken in a 
day, if any. 

CLINICAL SUMMABY. 



Qnantity in Twenty-FoTir Hours. — Possible normal 
range, 800 to 2000 oubic centimetres (I^ to 4 pints, nearly). 

Usual normal range, 1300 to liOO cubic centimetres 
(2J to i^ pints, nearly). 

Large persistent increase {over iOOO cubic centimetres), 
^^ suspect (i.) diabetes ; (ii. ) certain forms of Bright's disease. 
^^L Temporary increase, after (i.) hysterical paroxysms; 
^^Bfii.) otl)er convulsive attacks of both sexes. 
^^H Decreased quantity, in (i.) height of all acute febrile 
^^K(iBorderd, (ii.) certain stages of Bright's disease and dropsy, 
^^Briii.) cirrliosis of liver. 

^^H Color. — Normal range, golden-yellow to amber. 
^^B Pale, after copious drinking (uriua potus) also in (i.) 
^^Kmcemia and chlorosis, (ii.) diiLbetes, (iii.) hysteria and 
^^* convoleiona, (iv.) convalescence from acute diseases, (v.) 
atonic gout. 

High, in (i.) fevers, acute diseases, etc. 

t Abnormally colored, from (a.) disease or {!>.) accidental 
nstituents. See Part II. 
Odor. ^Normal, sui generis, urinous. 
Sweetish, wliey-like or like sour milk, in diabetes nieliitus. 
Ammouiacal or putrid, decomposed urine ; if so when 
ishly passed suspect cystic troubles. 
Gangrenous, in some forms of Bright's disease. 
AapecL — If clear not necessarily normal, but if normal 
mast be clear. 
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Turbid, when freshly passed, suspect presence of pus, 
muctiit, epWielial cells, etc., suggesting cystic troubles. 

Clear when lirst passed but sedimentary on cooling, 
urates may Ix? present. 

Beaotion. — Normal range, slightly acid to neutral or 
alkaline (after meals). 

Strongly acid, in febrile disorders. 

Alkaline, (from fixed alkali) in (i.) ansmia and chlo- 
rosis, (ii.) pulmonary disorders and (iiL) some acute 
diseases. See Part II. 

Alkaline (from volatile alkali), when freshly passed, in 
cystic troubles. 

Specific Gravity. — Normal range, 1015 to 1025. 

High, in febrile states— 1030 to 1040. 

Permanently high in diabetes mellitus — 1030 to 1055. 

Low, when quantity large, (L) urina potus, (ii.) polyuria 
and certain stages of dropsy. 

Low, when quantity small, certain stages, Bright's dis- 
ease. 

Solids. — ^Normal amount 55 to 75 grammes (850 to 
1155 grains, nearly). 

Decreased (i.) in acute disease (40 to 50 grammes) or 
(ii.) when quantity of urine abundant hydrurta (many 
cases of hydrsefnia and dropsy), (iii.) most chronic dis- 
eases. 

N. B. — Increase of solids of the urine at the height of 
acute diseases usually an unfavorable sign. 

Increased, in (i.) diabetes. 
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ABNORMAL CONSTITUENTS. 

Detection of Albumin. — AlbiiTiiiiioiis urine ia often of 
low epecitic gravity, lOlU to 1003, is generally turtiid and 
^pt to retain any foiim whioti forms on ite surface. 

Before testing for albumin the urine should be filtered 
if very turbid and the follomng tests may then subse- 
quenfclj be made: (n.) Take the reaction of the urine — 
if lilkalim iixld » few drops of acetic acid, otherwise not — 
boii and add an abundant amount of nitric acid; if the 
urine wliieh originally, or after being filtered, was clear, 
is now turbid, albtiinin is present. If the urine shows no 
turbidity, after such treatment, take a fresh amount, filter 
it and, {b,) filling a teat-tube one-thnd full allow twenty 
or thirty drops of pore, colorlosa nitric acid to trickle 
slowly down the side of the inclined tube to the bottom 
of tlie urine ; if a iphite disc appear above the layer of 
acid, albumin is present, us niiiy be proved by heating— 
urates clear on heating, albumin does not ; if there is no 
albumin there will be seen merely a layer of acid at the 
bottom of the tube, above which will rest the tirine. In 
. heating hold the tube by the closed end and heat that 
portion when turbidity is '^en. If albumin be not foinid 
by tests ti and b take a fresh amount of the urine, filter 
it, if necesaary,- add ((,■) two drops of acetic acid to, say, 
half a test-tube full of urine and then ponr in some 
eolntiou of potassium ferrooyanide. If even a very small 
amount of albninin is present a turbidity will be seen. 

The tests a. b, and c, may readily be made in the 
physician's office but at the liedaide of a patient a simpler 
one ia desirable, and the following has been suggested by 
Kaabe: luto about one cubic centimeti'c of the suspected 
3t 
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urine contained in a narrow test-tube, drop (d) & crystal 
of trichloracetic acid and, without shaking, let the urine 
stand until the crystal has dissolved. If albumin is 
present a distinct turbidity appears at the bottom of the 
te8t-tu]>e in sharp contrast to the urine in the upper part ; 
if urates are present a generally diffused but slight tur- 
bidity may appear which heat will clear ; if the urine is 
very turbid some of it should \ye decanted, or, if possible, 
filtered. It is well to confirm this test subsequently by 
use of tests a and b. 

If a patient has been taking drugs containing a resin, 
such as cubebs, copaiva, sandal- wood, turpentine and the 
like, test a on being a])plied may produce a turbidity in 
the urine which is not due to allnimin. In this case add 
alcohol, and tlie turl)idity, if. due to a resin, will be cleared, 
but if due to albumin will not be affected. 

Some forms of albumin may be encountered in the urine 
which test a will fail to detect ; in this case test b is of 
service. 

Estimation of the Quantity of Albumin. — The following 
is a rough but useful approximate quantity test: Boil a 
given quantity of the urine in a test-tube — with a drop 
or two of acetic acid, if alkaline; set aside for five or 
six hours. The precipitated albumin sinks and forms a 
layer of varying thickness. The proportion of albumin is 
estimated by the depth of this layer as compared witli the 
height of the column of urine and may be expressed in 
numbers as |-, ^, ^, etc. If too little albumin is present 
to form a layer, call it "cloudiness" or "opalescence." 
The urine should first be filtered and a graduated tube 
used if possible. 

Dr. Wm. Eoberts estimates albumin by dilution, as fol- 
lows : Take a clear glass jar capable of holding 2000 or 
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or 3000 cubic centimetres of fluid ; into this place five 
cubic centimetres of the albuminous urine and dilute it 
with five cubic centimetres of clear water. This dilution 
may be termed the "first degree" ; add to it some nitric 
acid, a few drops. If cloudiness occurs, again add 
another five cubic centimetres of water, and again, if 
necessary, test Avith nitric acid ; this second dilution forms 
the "second degree." And continue in this manner until 
the acid occasions no reaction after the liquid has stood 
for thirty seconds, but occasions a faint opalescence at the 
forty-fifth second ; this is the zero point of the reaction. 
Now divide the number of the dilutions or degrees re- 
quired by 5 (the number of cubic centimeters of urine 
used to start with), which will give "the degrees of 
albumin" each degree of which he has ascertained by 
calculation to be an indication of .0034 per cent of 
albumin in the urine tested. Suppose 1200 cubic centi- 
metres of urine to be passed in the twenty-four hours, five 
cubic centimetres of which required 1250 dilutions before 
the zero reaction was attained ; then 1250 -r- 5 = 250 x 
.0034 = .85 per cent of albumin ; 1200 cubic centimetres 
multiplied by .85 equals 10.2 grammes of albumin in this 
urine of twenty-four hours. 

Detectioii of Blood-Extractives. — If tincture of galls be 
added to urine and a precipitate immediately occur the 
presence of blood-extractives is indicated. 

Detectioii of Sugar. — If the urine contaui a plentiful 
amount of sugar a simple and convenient cluneal test is 
» the following : Add an equal amount of a freshly-made 
solution of potassa (specific gravity 1060) to the urine 
and holding the lower closed end of the test-tube between 
the thumb and forefinger heat the urine in the upper part 
of the tube to boiling ; if sugar be present the heated 
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lM)rtion will lie colored yellow, then brown-red (or eveii 
dark imrplc if a largt* (luaiitity of sugar is present)^ wliile 
in the non-hcatcd part of the tul)e the urine does not 
chan<^e its color. Addition of a little nitric acid causes 
an odor to Ik* */\\v\\ off somewhat resembling that of 
molasses. A whitish, tloccnient precipitate of phosphates 
should not Ix.' mistaken for a reaction of sugar, in applying 
this test. In cast' the al>ove test give an uns^itinfactory or 
doubtful result tlir ])ractitioner should by all means try 
Fehling's test liquid or some of its modifications; that 
used hy Prof. Haines is a i>erfectly stable preparation and 
if the physician be so situated as to l»e able to procure the 
ingredients and i)repare the solution he had far better 
confine his attention to it without trying the first test 
given above. Haines's formula is as follows: 

Pure sulphate of coi)per, - - - - grains, 30 
Pure glycerine, - - - - fluid drachms, t 
Pure caustic ])ota8h, in sticks, - drachms, 1^ 

Pure water, fluid ounces, 6 

Dissolve the sulphate of copper and glycerine in a por- 
tion of the water and the caustic potash in the remainder ; 
nux the two solutions, when a perfectly clear, transparent, 
dark-blue liquid should result, which may be bottled and 
set aside for use. After a week or two a slight reddish 
deposit may appear which, however, does not affect its 
value as a test; in using, simply decant the clear liquid 
from the sediment. In preparing the solution if pure 
caustic potassa in sticks cannot be easily obtained, use 
instead 3^ fluid ounces of the officinal liquor potassae, * 
reducing the quantity of pure water to 2^ fluid ounces, 
the other ingredients remaining as above. To test for 
sugar take a fluid drachm or two of the test solution and 
gently boil it when no change should take place ; now add 
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' sij or eight drops of the aiisjiected urine atid iignin heat 
to the boiling point. It sugar be present an tibundaat 
yellow or yellowiah-red precipitate will he thrown down ; 
if sugar is nut present no such jirecipitute appears but the 
color of the test solution will be rendered somewliat lightfir 
and often of a greeuiali or even o£ a greenish -ye How shade 
by the dilution of the bine test liquid with the yellow m-ine. 
A white flocoulent deposit of phosphates from the urine 
used should not be mistaken for a reaction of sugar. 

If any one be perplexeil by the deposit of phosphates 
and the change of color produced by dilution of yellow 
urine with the blue teel liijuid he is recommeuded to try 
the folio mug method of prOL'eduru whieh although rather 
long and tedious, leaves little room for doubt : Dissolve 
34.64 grammes pure crystallised sulphate of crjpiwr, free 
from iron and nioiature, in aOO cubic ueutiinetres of dis- 
tilled water. 17:i gi-ammes of Eoehelle salt ai-e next 
dissolved in 4S0 cubic centimetres of caustic soda solution 

.(specific gravity 1.14) and to it the copjier solution 

IjjireviouBJy made is added, and the whole dihiled with 
tilled water to ejaotiy one litre. Heat to boiling, in 
B["good sized test-tube, 10 cubic centimetres (3.7 fluid 
Brachms) of the solution, previously introducing a few 

■ ■mall fragments of clay tobacco-pipe fo ]irevent bumping, 
i. e., spasmodio ijoiling. W.hen boiling add ^ to 1 cubic 
eentinietre (H to 16 drops) of the urine wliich has been 
areviously treated as follows : Albumin, if present, removed 
f heating the slightly acid or acidified urine to boiling 
. then filtering from any precipitate. Nest (or — if 
be urine contain no albumin— ^r si,) rendered distinctly 
Ikaline by addition of caustic soda solution, filtered from 
fey precipitate of jihosphates, etc, and finally added to 
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the boiling Fehling solution, in amount ^ to 1 cnbic 
centimetre, as specified above. 

If sugar be abundant as in a decidedly diabetic mine, a 
yellowish or brick-red opacity and deposit will be produced. 
If a doubtful reaction is obtained, test for traces of sugar 
by adding 7 or 8 cubic centimetres of the urine to the hot 
liquid, heating again to ebullition and then setting the 
tube aside for some time. If no turbidity is produced as 
the mixture cools, tlie urine is either free from sugar or 
at any rate contains less than 0.025 per cent If the 
quantity of sugar present is small — that is under 0.6 per 
cent — the yellow or red precipitate does not take place 
immediately, but occurs as the liquid cools, the appearance 
being somewhat peculiar. The liquid first loses its 
transparency and passes from a clear bluish-green to an 
opaque, light-greenish color. This green, milky appear- 
ance is quite characteristic of diabetic sugar. 

The test given above is recommended by Allen, of 
Sheffield ; several circumstances must be noted in applying 
it : I. Fehljng's solution, made as described, undergoes 
certain obscure changes on exposure to air and light, 
hence it is better to prepare this solution in two parts, 
namely (a) 500 cubic centimetres of the Rochelle salt 
solution and (b) 500 cubic centimetres of the sulphate of 
copper solution. This may be done by adding water to 
each solution separately until each amounts to 500 cubic 
centimetres, rather than adding enough water after the 
two have been mixed, to make 1000 cubic centimetres or 
1 litre, as directed previously. Instead, therefore, of 
mixing the copper sulphate solution and the Rochelle salt 
solution keep them in separate bottles and mix in equal . 
volumes only when used. Thus, if according to direction 
10 cubic centimetres of Fehling's solution are required. 



PRACTICAL urinalysis: 39 

add 5 cubic centimetres of the copper solution to a 
like amount of the Kochelle salt solution. II. Much 
of the Rochelle salt of commerce is impure ; the safest 
method of preparing it is as follows: Dissolve com- 
mercial cream of tartar in hot water, adding carbonate of 
sodium till the liquid remains slightly alkaline after boil- 
ing, filtering from the precipitated calcium carbonate and 
crystallizing the Rochelle salt from the clear liquid. III. 
Too much importance must not be laid upon detecting 
traces of sugar since normal urine often contains small 
amounts of this substance. 

Estimation of Sugar. — The simplest method of de- 
termining the quantity of sugar in urine is the "differential 
density fermentation test" which is performed as follows : 

a. Pour four fluid ounces of urine into a twelve ounce 
bottle ; 

b. Next add a lump of German (condensed) yeast the 
size of a chestnut ; 

c. Find a cork that does not fit the bottle well and 
loosely cork the bottle with it ; 

d. Set the bottle in a warm place ; some authors suggest 
the " mantle-piece," evidently forgetting that the rage for 
bric-a-brac has somewhat subsided ; 

e. Now find another twelve ounce bottle and pour into 
it four fluid ounces of the same urine ; 

/. Find a cork that fits it very tightly, cork and set 
side by side with loosely corked bottle "No. 1," being 
careful not to add any yeast to tightly corked bottle, No. 2 ; 

g. Next allow twenty-two hours to elapse and then 
remove both bottles to a cool place and let them rest two 
hours more ; 
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h, Procuiv two Ix'akiTsor cvliii(irical vessels and at the 
expinition of the two hours pour the contents of bottle 
No. 1 into one iK'uktT ami those of No. 2 into the other ; 

i. Take the spi'cific ;j:ravity of each with the urinonieter ; 
the specific gravity of the urine in bottle No. 1 will be 
less than that of the urine of bottk' No. 2, owing to 
fermentation in No. 1 caused by yeast, having changed 
the sugar into ak-oiiol and (•arl>onic acid ; the latter 
substance, IxMng a giis, escapes ; 

y. Subtract the specifie gravity of the urine of bottle 
No. 1 from the siweific gravity of the urine of bottle No. 2, 
and the difference is grains of sugar to the fluid ounce of 
urine. 

For instance, suppose the specific gravity of tlie urine 
in bottle No. 1 is 1020, and that of bottle No. 2, 1040 ; 
1040 less 1020 equals 20. This signifies that the urine 
contains 20 grains of sugar to the fluid ounce of urine ; 
the urine for twenty-four hours, of which the urine ex- 
amined has been a sample, having been measured is, say^ 
100 ounces; then 100 x 20 will give the total amount 
of sugar in grains for the twenty-four hours, viz., 2000 
grains. 

Detection of Albumin and Sugar when together 

When it is desired to test urine for sugar, which is sus- 
pected, or lias been found to contain albumin, proceed as 
follows : Take the reaction, and if alkaline, add a drop 
or two of acetic acid — otherwise not — boil thoroughly 
and the albumin will Ije precipitated. Let the urine re- 
main at rest until the albumhi has settled to the bottom 
of the tube, then pour off carefully the supernatant urine 
and test it for sugar by any of the methods previously 
mentioned. 
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'Detection of Bile Coloring'-Hatter. — Fill & test-tube 
half or two-thircls full of ariiio and uUow 30 or 30 drops 
of retl nitric acid (commereiitl nitric acid whicli haa been 
exposed to the ami's rays) to trickle slowly down the side 
of tube held inclined. At t!ie juncture of the urine with 
the acid a play of green and blue colors will lie seen, 
especially if the tube Ixi lield before some white object, 
as tlie wait. 

CLINICAL SXTHHAKY. 

Albnmin. — A notable amount of iilbiimin otjcnrs in the 
nriiie of (i.) many acute diseases, (ii.) Brig ht's disease, 
(iii.) pregnancy and the pueqjeral state, (iv.) after the 
administration of, and in poisoning by, various drugs. 

a In cases of pregnancy wlieve albumin is found in the 
nrine examine the de^iosit with the microscoiio for casU 
and other evidences of reual diaeaae — mere presence of 
^umin without casts, etc., is not necessiirily alarming. 

b, A pate, dilute nrine abundantly albuminous is more 
indicative of Bright's disease than a dense liigh-colored 
urine with less albumin ; the latter is more apt to be 
indicative of pyrexia or simie inij>ei.litneot to the circula- 
tion. In cases of susiiected Bright's disease observe (i.) 
qaantity of urine in twenty-four hours, (ii.) albumin, (iii.) 
tube easts, epitlielia, etc., in the dejtosit, using the micro- 
■co[)e. 

In dipbtheriu, albumin mny be found in the urine 
Iftrly in the course of the disease. 

li. If the urine contains pus, blood, siierniutic fluid or 

icorrhosal discharge, then albumin corresponding to the 
le, may bo found. 

Sugar .^ — Sn<:^ar persidenily present in the abundant urine 
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of high specific gravity, in connection with the well-known 
symptoms of hunger, thirst, emaciation, etc., indicates 
diabetes mcllitus. 

Albumin and Sugar together. — ^Found in (i.) glyoosoria, 
(ii) diabetes mellitus, (iii.) chyluria. 

Bile. — The presence of bile coloring-matter in the urine 
is of slight clinical importance ; it may be found in the 
urine of (i.) icterus, (ii.) phosphorus poisoning, and (iii.) 
after severe burns. 

Extractive matters — Presence of blood-extractives in 
the urine shown by immediate precipitate with tincture of 
nut-galls may be found (i.) in Bright's disease — ^before 
appearance of albumin and after its disappearance, (ii.) 
irritation from renal calculus before albumin, blood or 
pus, etc., have appeared. 



DEPOSITS. 

Beale divides deposits into three classes : 

I. light, flocculent, transparent, voluminous deposits 
— mucus and epithelium, spermatozoa, vibriones, fungi, 
casts. 

II. Dense, opaque, bulky — urates, pus, phosphates. 

III. Granular or crystalline, small bulk, sinking to 
bottom or deposited on sides of the urine glass — uric acid, 
calcium oxalate, triple phosphate, cystin, lime carbonate, 
blood corpuscles. 

N. B. — A very thick, glairy, gelatinous deposit is pus 
altered by the action of ammonium carbonate in the 
decomposing urine. 

Method of Eecognizing the Constituents of a Deposit — 
Ascertain as nearly as possible to what class (mentioned 
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above) the deposit belougs, next apply clieuiical tests and 
▼erify with the microsuope if necessary, 
ItTou-Organized Deposits. 
Beco^ition of an Urate Beposit-^I^t the uriue settle, 
poiir off the superuiitaut liijuui, pour some of the sedi- 
mentary urine at the bottom into a test-tube, heat [not to 
ixnlin^, lest any albumen present be precipitated.) and if 
the uriue clears the presence of a urate deposit is indicated. 
Stand the teat-tiilte aside and if on coohng the nrina 
becomes turbid again the correctness of the conoiusiou is 
TCrified. The practitioner soniotimes mistakes urates for 
albumin ; urates are a deposit io the urine clearing on the 
appiication of gentle iieat — albumin is never a deposit in 

Purine hut coagulated by heating to nearly the Ijoiling 
point; in other wonls, gentle heat causes the urates to 
disappear, boiling heat, albumin to appear. Suppose then 
the urine contains a sediment of urates and albumin — 
gentle heat will cause the urate deposit to disappear and 
the urine to become comparatively clear, but further 
heating will now cause a turbidity due to the presence of 
albumin, and on hoiling the urine will become persistently 
cloudy. The microscope is not indispensable for tiie 
recognition of orate deposits as distinguished from others, 
but it ia worth while to know whether the urates them- 
selves are amorphous ( non-cry stalluie) or crystalline. If 
a deposit, which by chemical means has been ascertained 
to contain urates, be esamiiied with the microscope the 
appearance, if the urates be amorphous (uon-eryataJline), 
is that of irregular particles or granular powder ; in rare 
cases ihe so-calloii "hodge-hog" crystals of sodium urate 
may be seen (ilg. 7). If seen in stale urine prismatic 
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cryetiils arranged in star-like itiu^ses may be noticed, 
which are of uo clinical inijwrt. 

Keoognition of an Uric acid Seposit. — Urine depositing 
aric acid lias nsnally a ridi yellow or orange color and 
invariably an acid reaction. Uric acid crystalB are often 
vifiible to the naked eye, forming a film on the surface of 




the urine or lying scattered like brown specks on the sides 
of the glass, eventnally anbaiding into a dense red dejiosit 
resembling cayenne pepper. Urates are often associated 
with uric acid. 

Chemical Detection. — Heat (not to boiling) a little of 
the deposit in a test-tube, and if it clears either partly or 
wholly urates are present; to any residno add liquor 
iwtassae and again heat gently, if any or all dissolves 
uric acid is present. In applying this test it is desirable 
to separate the deposit from the urine either by careful . 
decantatioii or by filtration, as liquor potassre and heat 
will throw down earthy phosphates normally present in 
urine if any of the latter be present in the tube ; the 
microscope affords a more rapid method of identifying an 
uric add deposit. 

Microscopical Appearance. — The distinctive feature of 
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I nric iicid cryaf-als is t.ljeir color winch may be reJ, yellow 
I or bi-own, unless by some chanrfl they have been broken 
I or crushed when the fnigiuentB may hiive a whitish 
I appenranco. Tlie higlicr the color of the itrine the darker 




I the crystals, and vive versa ; \t the urine be of any ab- 
l.noiTnal color, as blue or black, the uric acid crystals will 
11)6 tlie same. Use a low power, say 100 to 200 diameters, 
■ lind four-sidod rhombs or "blocks" will he seen, or some- 
I times hexagonal plates ; occasionally when seen on certain 
iCes they may take the form of large stars or daggers. 
' Kg. 8 shows tlie common forms ithieli uric acid crystals 
may assume and Fig. i) t.lie rarer. 

Recognition of an Oxalate of Lime Deposit. — Urine 
depositing oialate of lime may be (i.) high colored, or 
(ii.) of a pale greonish color, according to the conditions 
present. The deposit itself may lie very scanty, colorless, 
Land very like a mucus " cloud." The form of tlie crystals 
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is SO characteristic that no cliciiiical test is necessan', the 
use of the microscope Biiflicing. Oiolate of lime does not 
dissolve iii strong acetic iK'id and in this way maj be told 
from the phosphates. It is tusolnble in liqtior potasBse asd 
thus differs from uric acid. 




Microscopic Appearances. — Tlie crystals are very small 
requiring a jxiwer of from 400 to 600 diameters to show 
them well, although any one familiar with them can detect 
them with a lower power. Their appearance is that o( 
the rear of a letter envelope (Fig. 10) or aometinies that 
of a dumb-bell. They are, in the former case, octahedral 
in form, and very transparent; hence the focussing is 
sometimes difficult. They may be more readily detected 
by moving the slide so that the edge of the cover cornea 
in to the centre of the field ; then focus clear and move 
the deposit. To produce lime ojalate crystala artificially 
add to the urine a little lump of osatic acid and after a 
few hours examine with the microscope. 

Kecogiutioii of a Phosphatic Deposit. — Urine containing 
a deposit of phosphates is usually of an alkaline or at 
most feebly acid reaction ; its appearance is often 
" milky," and on standing, the whitish deposit settles to 
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the bottom of the nrine giaee and does not increase aa 
the urine cools. Urate deposits are sometimes of so light 
a color aa to lie miatakeu by the eye for phosphatic sedi- 
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Ciieiiiical Detection. — Heat the deposit from whicli moat 
of the urine has been decanted and it does not dissolve ; 
add a drop of nitric acid and it is dissolved. 

Microscopical Appearances. — Obtain a drop from the 
bottom of the urine glaas in which tlie deposit has settled 
place upon a slide ; if the urine be pale and faintly 
possibly the "stellar" phoaphabe(cryatalliue calcinm 
phate) may be present (Fig. 11). This deposit, how- 
is tiot a common one. 
TJaually the amorphous or no n -crystalline cidcium 
phosphate may be seen in such whitish deposits ot ~ing 
tlie form of granules, rouiidiah or oval. witV' 
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lines, isolated, or else three or four united in ii star-lik^ 
form or in beads, etc ; more often this phosphate showi 
very pale, small, transparent globules, hard to see, audV 
always united by irregular punctated patches. 

The latter form is the more common appearance ; »« 
drop of acetio acid will dissolve Ijoth forms of the! 
amorphous calcium phosphate {Fig, 13 u), 

Animonio-magneaiuni phosphate is very easily recog-J 
nized ; it oocnrs as very large, transparent crystals witkl 
sharply-defined edges, generally isolated and having thel 
typical form of a triangular prism with beveled edges.f 
found only in alkaline urine and soluble in acetic acid] 
(Fig 12 A). 
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Detection of Fat in the TTrme. — Cht/hits urine lias a 
milky, turbid and opaijne appearauce due to presence of 
Eatty matter. Upon standing for aonie time a tremulous 
n occurs succL'eded by flukes, the fatty matter 
Bloating like cream on the surface. [Add ether to the 
ix gently, the fatty matter is dissolved and tlie 
ine assumes its natural color and transparency. If the 
itfaer be drawn ofC with a jiipette .ind evaporated it will 
t yellowish fat, solid or fluid]. Oil globules are 
rarely to be seen with the miuioacope since the fat is 
4t 
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present in molecular form ; with high powers, 450 diame- 
ters and upward, fatty particles may be seen. 

Fatty globules present in renal casts will be hereafter 
noticed. Fat or oil globules, themselves, are easily identi- 
fied by the microscope if not dissolved by other constitaents 
of the urine ; they present the form of smooth, roundish, 
flattened discs, or if compressed are polyhedral in form ; 
they strongly refract light which gives them a sharp, dark 
outline with transmitted light and with reflected light a 
whitish centre and a shining silvery outline. 

To practice identification of fat in the urine agitate 
strongly some fresh urine with a little milk and then 
examine a drop with the microscope. 

GLIiriGAL SUMMAET. . 

(Non-Organized Deposits.) 

Deposits of Urates and Uric Acid. — These are found in 

I. Normal urine in winter ; if occasional, 
of no clinical significance. 

II. Extensive cutaneous diseases as eczema, inc^^hi 

psoriasis. r addity Of 

III. Forms of dyspepsia associated with 
irregular secretion of gastric juice. 

IV. Normal urine in summer; if occa- 
sional, of no clinical significance. 

V. At the height of febrile disorders, 
especially rheumatism, and in diarrhoea. 

VI. Alternating with sugar in the urine. 

In these diseases uric acid is not necessarily in excess 
but changes in the acidity of the urine cause it and the 
urates to be deposited. Excess of uric acid and urates is 
found in the urine in the following diseases : 

I. Diseases of the liver as acute yellow ) ?f o^i^* 
atrophy, cirrhosis and cancer ; also in scurvy, j constituents. 



Relative 
increase in 
acidity of 
the unne. 
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Increase 

of other 
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II. Functional derangements of the liver, 
especially when too much animal food is 
ingested. 

III. Antecedent conditions to the de- 
velopment of phthisis, cancer or sometimes 
diabetes; preceding the outbreak of such 
constitutional conditions as scrofula, syphilis, 
and of gout in its early attacks. 

Although uric acid and the urates be in excess in the 
urine they may not be found as a deposit. 
. If a deposit of uric acid occurs before the urine cools, 
or immediately after, the formation of gravel or stone is 
to be dreaded ; if the deposit occurs three or four hours 
after the urine is passed, gravel and stone are not so much 
to be dreaded; if the deposit occurs twelve to twenty 
hoars after the uritie is voided when acid fermentation 
has set in, it is perfectly normal. 
Deposits of Oxalate of Lime. — These may be due to 

I. Physiological causes: a. Derived directly from the 
food by the ingestion of substances containing oxalate of 
lime, as rhubarb, etc. h Derived indirectly from the food 
by incomplete oxidation of the sugars, starches, and fats. 
Regulation of diet, change of air, etc., improve the con- 
dition. 

II. Pathological causes : a. Many disorders of the liver, 
heart and lungs — ^high-colored urine, h. Spermatorrhoea. 
c. Cases of dyspepsia to which the term "oxaluria" is 
given owing to the persistency of the oxalate deposit — 
light colored urine. 

A constant, large deposit of oxalate of lime renders the 
formation of oxalate of lime (mulberry) calculus possible. 

Deposits of Phosphates. — These are due to an alkaline 
or neutral reaction of the urine and may be found : 
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I. Nonnally after a meal or after partaking of fruit, 
carbonates, citrates, or acetates. 

II. Abnormally in various conditions : a. If the deposit 
be seen daily and be amorphous, i. e., contain no crystals, 
nothing of great moment is indicated except nervous 
exJiaustion, as from severe study or loss of sleep, b. If the 
deposit be cryt^tuliine and no diet rich in lime at the same 
time be taken, diseases of the tfpinal^ord and chronic 
vesical affections are indicated ; especially is this the case 
if the crystals be tliose of ammonio-magnesium phosphate 
— triple phosphate. If triple phosphate be persistently 
deposited in the comparatively fresh urine there is reason 
to fear formation of calculus. Crystals of triple phos- 
phate occurring in stale urine when not found in fresh 
are of no clinical significance. 

Fat in the Urine. — Found in (i.) chyluria — urine con- 
taining chyle, (ii.) fatty degeneration of some part of the 
urinary apparatus, (iii.) constitutional affections associ- 
ated with marked cachexia as phthisis, pyaemia, etc. 

Organized Deposits 

Chemical Detection of Blood in the Urine — Fill a bottle 
two-thirds full of spirit of turpentine, cork it loosely and 
expose it to the light for several weeks ; kept in this way 
it becomes well ozonized. When the test for blood is to 
be made take equal parts of this ozonized spirit and of 
tincture of guaiac, say two cubic centimetres, (about half 
a drachm) of each, mix and shake thoroughly in a test- 
tube, when an emulsion is formed. Next, let about an 
equal quantity of the urine to be tested trickle down the 
side of the test-tube, held inclined, and let it stand a few 
moments. If blood be present in the urine a bluish layer 
will appear at the juncture of the urine and the emulsion. 
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that is, about in the middle of the whole — ( Almen's test). 
If blood is not present a layer of a dirty yellow color is 
seen. If the tincture of guaiac be dilated with three or 
four times its bulk of alcohol this test becomes a very 
delicate one, detecting even small traces of blood. 

Use urine freshly passed for both chemical and micro- 
scopical examination when blood is to be looked for. 

Microscopical Appearances of Blood. — If the urine is 
acid and of average specific gravity, say 1020 to 1026, 
the blood corpuscles will be visible and shapely for several 
days, but when the urine is ammoniacal especially if it be 
of low specific gravity, they speedily disappear, in which 
case the blood coloring matter must be tested for chemi- 
cally. 




Fig. 13. — BLOOD- CORPUSCLES IN URINE. 

a, slightly distended by imbibition; ^, showing their bi-concave contour; 
c, shrivelled ; </, serrated. — Roberts. 

To understand the appearance of blood in the urine 
first study that of blood drawn from a blood-vessel, i. e.. 
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** normal" blood; the microscopical appearance of blood 
itself is that of globules or corpuscles without nnclei, 
smooth, flat, non-granular, yellow or reddish-brown and 
either detached or adhering in rouleaux. The discs being 
bi-concave a change in focussing will give a dark circum- 
ference and a light centre or the reverse ; if the fluid 
containing them be set in motion the bi-concave /orm will 
be at once observed. Having learned the appearance of 
the blood drawn from a blood-vessel next observe that 
occurring in urine (Fig. 13). 

In acid urine, as has been observed before, blood-cor- 
puscles retain their characteristic form for a long time ; 
one point must be noticed and that is tfiat blood-corpuscles 
in the urine are separate and sharply defined and do not 
run into rouleaux or rows like those of blood drawn from 
a blood-vessel, except in profuse haemorrhages from the 
bladder. 

They exhibit, however, small discs showing a central 
shadow corresponding to the depression, and if standing 
on their edges they appear bi-concave. They appear 
reddish with a slight greenish tinge, i. e., paler than the 
normal. 

So much then for the appearance of the blood cor- 
puscles in acid urine of a specific gravity not far from 
1,028, that of blood serum itself. In case blood be 
sought for in such urine the practitioner can easily 
compare the microscopical appearances with those of a 
drop of blood drawn from. his hand by the prick of a 
needle. If the blood remains in such acid urine for 
several days its corpuscles may become somewhat notched 
or indented, thus differing from normal blood corpuscles. 

The form of the corpuscles undergoes many changes 
coincident with those of the urine, and when they are in 
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watery urine (specific gravity 1010 or less) the description 
given above will not apply. 

In such urine of low specific gravity, the corpuscles 
imbibe enough water by endosmosis as to swell visibly, to 
become bi-convex instead of bi-concave, and then even 
spherical, losing their color from the exosmosis of coloring 
matter to such an extent that the busy practitioner will 
lose considerable time in trying to identify them unless 
he have a very superior or powerful lens. 

Urine of low specific gravity containing blood is apt to 
become alkaline and decompose very soon, and then the 
blood-corpuscles are no longer recognizable. In order to 
identify blood-corpuscles with ease, the urine should be 
acid in reaction, of a specific gravity of between 1020 and 
1028, and fresh. 

To examine the urine microscopically for blood let it 
stand for a time until any turbidity may have at least 
partially settled, then introduce a pipette well into the 
lower part of the glass and obtain a drop of urine which 
convey to a glass slide and drop there, place the same 
under the microscope, focus carefully to suit the eye. If 
a low power is used the red corpuscles may be confounded 
with spores of certain fungi; high power will show a 
nucleus in such spores but none in red blood -corpuscles. 

If any uncertainty exist in the mind let the urine stand 
a few days when the spores aforesaid, if any, will germin- 
ate or bud, a habit to which red blood-corpuscles are not 
addicted. 

It is sometimes difficult to distinguish red blood-cor- 
puscles from the nuclei of renal epithelium except by 
their feeble refractive power and less coloration from 
magenta solution. 

In general, especially if the uiine be of acid reaction, 
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average specific gravity, and recently passed, the following 
description will lead the hurried physician to recognize 
the red blood-corpuscles under the microscope : 

" Circular discs or globules ; non-nucleated ; -^^^ inch 
in diameter ; separate ; edges smooth or dentated ; trans- 
parent or of a faintly yellowish color ; sometimes presenting 
a central depression, and if seen in profile, with a high 
power, bi-concave. If a drop of acetic acid be added they 
swell or shrink and present a * raspberry ' aspect" 

If with Almen's test the blue coloration has been 
obtained and with the niicrosco]X) blood-corpuscles are 
identified, haemorrhage from some part of the urinary 
apparatus is indicated. In applying Almen's test be sure 
that the lower strata of urine are examined. In urine of 
high specific gravity the blood-corpuscles frequently 
contract, shrivel, and become distorted, indented or 
" crenated " from exosmosis, so that their microscopical 
identification is not easy. 

Detection of Pus in the Urine. — To detect pus in the 
urine by chemical means is not always easy, being in some 
cases impossible. Urine containing pus is milky and 
turbid when voided, sometimes acid but generally alkaline, 
is light colored, even whitish, and has the peculiarity of 
clearing on standing ; for instance, if a bottle of turbid 
urine of light color is brought you and after letting it 
stand a few hours it is noticeably clear, examine the dense, 
opac[ue, yellowish-white sediment at the bottom of the 
bottle for pus. 

To do this chemically, first heat a little of the mixed 
urine and deposit, and if it does not clear, carefully 
drain off all the urine possible without losing any of the 
deposit ; which is conveniently done by holding a glass 
rod to the lip of the bf)ttle and pouring the urine slowly 
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a that it will trickle down the rod. Tlieii to the deposit 
I left ill the boitle add a smal! piece of solid potussium 

■ hydrate and stir some minutes with a glass rod. If the 
liBediment conpist of pns it will lose its white color, faecom- 
liUg greenish and glassy, at first tiiready, finally more 
Pcoinpact, viscous, and stringy, the latter quality being 

readily noticed if one attempt to pour it from one vessel 
to another. Mucus treated in the same maimer hecomea 
a thin lii^nid with flakes. If the amount of pus is small 
I the sediment will disappear and a thready, gluey liiiuid 
^result. It is advisable to obtain the sediment as free from 
Mfine as possible, hence, after carefully decanting the 
ine which has stood for some time, pour the residue into 
ft tall cylindrical vessel and in turn allow this to settle 
moving supernatant urine gently with a large pijiette; 
a this way a maximum amount of sediment and a mini- 
mum amount of urine ia obtained without filtering. 

The abovo test is of value only when tiie urine is acid, 
[or neutral in reaction and fresh ; in strongly alkaline 
I, pus, if occurring, ia changed by the action of the 

■ ammonium carbonate formed, into the same gluey, tena- 
cious mass described above. When, therefore, a glairy, 
ropy deposit is found in urine of alkaline reaction, filter, 

^and examine tlie filtered urine for albumin, being careful 
I notice the sligtitest turbidity. If albomin be fouud 
a very small amount we may infer the presence of 
B which, as is well known, contains albumin. 
Microscopical Ajji)earance3,—li the urine be acid or 
leutral examine the sediment with a power of from 300 
I 400 diameters, and a mimlier of spherical, cellular 
B about one-Lbird larger than red blood -corpuscles 
[Bay be found (Fig. 14). They may be compared with 
jjludable pus from any suppurating wound or ! 



58 PRACTICAL URINALYSIS. 

If the urine is of high specific gravity the pus-corpascles 
will look smaller and more crumpled than when the urine 
is watery and of a low specific gravity in which they 
appear expanded and clear. A drop of acetic acid placed 
under the cover glass will cause the nuclei to appear 
— the red blood-corpuscles have no nuclei — and cause 
the granulations to disapjiear giving rise to residues of 
various forms and groujnngs ; on further treatment with 
ammonia the nuclei will disappear -and the pus assume a 
viscous consistency which mucus never, under similar 
circumstances, acquires. Pus-corpuscles (Fig. 14) can 




Fig. 14. — PUS CORPUSCLES, 
a, without reagents ; b, after the addition of acetic acid. — Roberts. 



not be distinguished, microscopically, from mucus-cor- 
puscles as regards form, etc. When the urine is alkaline 
the form of the pus -corpuscle is so changed as to be 
unrecognizable although occasionally leucocytes may be 
found in the upper part of the deposit together with 
crystals of triple phosphate, the organisms known as 
vibriones and filaments of fungi on their way to develop- 
ment. See Part II. 
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The finding of albumin in the filtered urine, must then 
be resorted to by chemical means in order to verify, if 
possible, our idea, that the grayish, viscid, tenacious mass 
contains pus. 

Eecognition of Mucub in a Deposit. — Mucus is often 
present in considerable amount in the urine without caus- 
ing any turbidity. Urine containing an abundant amount 
of mucus filters very slowly, and if, after filtration, the 
filtering paper be dried, it will be found covered with a 
glistening "varnish" of mucus adhering to its sides. 

1. Chemical Tests. — To ascertain whether the urine is 
charged with mucus when apparently clear, add to the 
freshly voided urine some acetic acid ; if a considerable 
turbidity appear, which is cleared upon addition of hydro- 
chloric acid, mucus in considerable amount is present. 

/5. When a plainly visible sediment is present in the 
urine causing one from its appearance to suspect mucus, 
test the supernatant fluid for albumin, and to a little of 
the sediment add a few drops of liquor potassae ; if no 
albumin be found and the addition of the potassa to the 
sediment render it a thin, flaky liquid, it is mucus and 
not pus. The urine should be that freshly voided. 

Microscopical Appearances, — Examine the desposit col- 
lected in the usual manner with a high power, 450 to 500 
diameters. Mucus thus examined shows (i.) epithelial 
cells, (ii.) mucus-corpuscles (iii.) various substances, as 
urates, uric acid, phosphates, fatty droplets, etc., etc. 

It is desirable to identify the mucus-corpuscles in ex- 
amining a deposit for mucus alone ; these are identical 
with pus-corpuscles. If a drop of acetic acid be added to 
the drop of sediment under examination the nucleus of the 
mucus-corpuscles will be plainly seen, and pale, delicate, 
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finely fibrillatcd, or punctated, bands or threads sometimes 
tortuous, and frequently anastomosed appear (Fig. 15). 
This fibrillated substance is mucin precipitated from the 
mucus by the acid. It is difficult to distinguish mucus 
from pus micro8co})ically, but if mucus-corpuscles be 
found, test the urine for albumin and treat the deposit 
with liquor potassaB as before desoribed. 







Fig 15. 



Recognition of Epithelium in a Deposit. — Tlie micro- 
scope must be uScd lor iliis puri-oao. Epithelial cells 
found in the urine are of various forms best shown by 
Figs. 16 and 17. It is not always easy to tell just where 
epithelial cells have come from, but the following table 
may serve as an "approximate guide" : 

Very large, with a f Urethra 

single nucleus -^ i>i i -, !i . v 
generally. [ Bladder(tngone). 

With two nuclei 



1. Round or oval 
epithelial cells, 
a little swollen. 



i 



or one nucleus, 
andnuclei form 
granulations. 



< 



Much smaller. 



Pelvis of kidney. 
Ureters — super- 
ficial layer. 

Kidney — rarely 
in an isolated 
state. 

Bladder — near 
the neck. 
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2. Spithelial cells 
lamellar, very 
thin, polygo- 
nal 



A large micleus, 
aud often two 
nuclei and mi- - 
cleifomi gran- 
ules. 



Very large U- 
mellEe, but witli 
very small nn- 



Pelyis of the kid- 
ney and ureters 
— superficial 
layer. 

Vagina and ex- 
ternal genital 
parts. 

Urethra, near 
meatus. 



3. Cylindrical, columnar, 
Bpitidle-ahaped, epithehal 
cells, with tail longer or 
shorter and nioie ui le^s 
bent. 



Bladder. 
Ureters. 
Pelvis of tlio kidney. 




A.— Glandular =| 
i,a of the klda 
HBi. D.— Coin 



Ham of the bl>dd<;r.--(Kias.) 



fiom the 
oeDi^ 



These cells appear large in comparison with blood o 
\ pus-corpuscles when the same power is used to '' ' 
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botli. Tlio central Btrncture enclosed within the oeU^ 

Bnbstaiice is culled the nucleus. 




Detection of Casts. — Casts ninat be identified by th» 
niicroBcope. In order to collect them for examination] 
proceed as follows : 

la.) If the urine contains no depadt 

1. Collect the urine for twenty-four hours. 

3. Let it stand in a tall cylindrical glass from twelve to] 
twenty-four hours according to the amount of album 
present, the in ore tJie longer. 

3. Pour all the urine away except the four or fivB'l 
ounces at the bottom, 

4. Let this four or iive ounces settle again for two or j 
three hours. 
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. Take a drop of nrine from the bottom with a pipette 

(or pour tho urine into another vessel and examine one of 

the last drops) pat it on a slide furnished with a shaHoio 

n-dammar or cement cell and esamioe with a power of 

[from 100 to 250 diameters (low power ui order co include 

a considerable qnantitj of urine), 

6. Having found tube-easts, study them with a higher 
[ power namely, 400 to 800 diameters. 

, If caats be not foand on one slide try several, and 
do not decide upon the case ontil several examinations 
[ have been made at intervals of several daja. 
(5.) When the urine contains a deposit: 
If the urine contain an abundance of casts they are 
[ much more readily found : 

1. Let the urine settle a few hours. 

2. Pour off the supernatant urine from the deposit 
I which has settled and examine one of the last drops on a 
I, slide with a shallow cell, as before in a. 

Three or four varieties of eaats may be seen : 
I. Epithelial, (Pig. 18 *) consisting of a mass of epi- 
helial cells from tubules of kidney ; they are generally 
(wide, seldom narrow. 

n. Granular, (Fig. 18 s) epithelial oasts which have 

Jundergone molecular change are called "granular" owing 

Lto their dark, nearly black, coarsely granular aspect. 

■ Qraunlar casta may be studdeii with minute oil globules, 

\ (Fig, 18) in which case they are called "fatty or oil casts." 

Granular casts may have blood- corpuscles on them, in 

which case they are called "blood casts"; in such a case 

they appear either as (i.) perfect cylinders composed of 

Idelicate circles placed in apposition or (ii.) more often 

! cylinders irregularly studded with blood-cor- 

jbuaoles, some perfect, others shrunken and contortedc 
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(iii.) blood- corpuscles, crushed or compressed into ft^ 
cylindricivl mould. In case the material of the granular 
castB be derived from broken-down blood -corpnsclos, the 
caate will appeiu yellowish or yelSowisli-red. Granular 
casts may be largo or small, full of gr^tiiulur matter oeJ 
only partially filled. 




III. Hyaline, Slmctureless or Waxy. (Fig. 18 » iiud *) 
These are clear cyliiiiierB with well-deflned margins deline- 
ated by a distinct line. They are eometimea rectiliuear 
but more often curTilinear, having tbeir extremities cut 
like glass; their surface is generally jwlished. Hyaline 
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^ casta are formed of homogeneouB, transparent material, 
and contain cracks and roughncssea due to blood globules 
and epithelial colla witli here and there one or two 
glistening oil drops ; their ontliiies are often so indistinct 




^at before they can be detected they must be artificially 

mted with iodine or magenta, or the hght from the mir- 

r illuminating the field of view must be modified by 

; with the hand or by manipulating tbe mirror 

self, the field of view being just outside tbe exact focus. 

Hyaline means " tranapurent like glaaa," hence tbe 

me of these casts i when they are of more solid aspect 

ley are termed " wa^y " casta, from the resemblance to 

" wax. Amyloid Ciiata are hyaline casts which 

have undergone metamorphosis. 

In advanced stages of Brigbt'a disease tbe hyaline casts 
6t 
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may be completely eiiulosed iii u cortex of epitbclial cella 
from renal tnbulea. 

IV. Mucu* Cast», {Fig. 20). Not to be coufoimded 
with hyaline caste are those called nmcue, which may 
frequently be found in normal urine; they have badly 
delinod margins, are often twisted or varicose, but they are 
pale and smootli. Mneus casts are characterized by their 
great length, which is often enormous, in the course of 
which they divide and eubdivide, dimiuiahing in diameter 



as the divisioii jiroceeds. They are often present with p 
According to Beale, also in urine of high specific gravm 
(1030 and upward) containing excess of urea and uraia 
As they are of no diagnostic value they must not be n 
taken for hyaline easta. 

Acetic acid renders them fibrillary and punctated, h 
attacka hyahne casts very slightly. 

Besides the four varieties of renal casta mentionflj 
there are sometimea present in urine casta of the iiemini 
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tubules which may be distinguished, microBi:opically, from 
the prGcediug by the preeeiice in them of spermatozoidB. 

Fibres of wood, uottou, liiix, wool, ailk are often niis- 
tdken for casts, likewise hair and other foreign bodies ; if 
some of the deposit be placed on a slide and a thin glass 
cover put over it, presaure on the cover with a needle will 
crnsh a renal cast but luerelj flatten any foreign body 
likely to he present. Hence it ia desirable not to look for 
tabe casts on an ordinary slide with a cover lest they b 
crushed ; it is better to use, as previously specified, a slide 
with a cell in it. 

To decide whether an object seen wifcli the nucroscoi« 
is a tube cast or not proceed as follows: 

1. Hnle out foreign bodies by the method of procedure 
given above. 

Notice whether imbedded in or firmly adherent to 
ibject are epithehal colls from uriiiiferoua tnbnlea, 
xed blood- corpuscles or leucocytes. If uo epitlielial colls 
at all, examine aeveral slides before concluding whether 
the objects are casta or not, since in the last stagea of 
Bright's disease the uriniferone tubules have, in some 

,Bes, been stripped of tiiuir lining epithelium, hence no 

lis will be seen in or on the casts. 

3. Observe the extremities of the object under examin- 
itiou ; casts usually have round or club-shaped extremities. 

i. Casts are colored by carmine solutions ; vegetable 
lements, fungi, etc., are not so colored. 

Bear in mind the fact that a urinary deposit may, and 

morally does, contain a mixture of two or more varieties 

casta aud cells, hence ground your opinion upon the 
rftrlety which is most and best represented. 

Ilemem1)er (a) that epithelial casts often contain besides 
)ithelial cells and re<l Ijlood-corpuaclea, white hlood-cor- 



68 



PRACTICAL UBINALT8I& 



puscles, pu8-corpu8cles, urates, uric acid and 
oxalate of lime crystals. 

Benieni)x;r (b) that iu icteric complications all caaii 
may be colored by bile or interspersed with urates or 
crystals (cleanxl by acetic acid). 

Eecognition of Spermatozoa. — Spennatozoa found in 
urine have uomoveuieiit uuless a very considerable amonat 
of pus be present; they resist elements of destructioii 
very successfully and may be found intact in putrid urinSy 
of several months age. Ammonia rapidly destroys tiieir 
form. 

When present in the urine together with the seminal 
fluid 11 glairy, white deposit is found, but the spermatozoa 
themselves are not visible to the naked eye. 




Fig. 21. — HUMAN SPERMATOZOA. 

I. — 350 ; a. — 800 diameters, a, viewed from the side; 6, from the front. 

Let the deposit settle as usual, dip in the pipette and 
place a drop on the slide ; if there are many ingredients 
of the deposit interfering with a recognition of the sper- 
matozoa add a little acetic acid if the deposit is phosphatic^ 
or a little 10 per cent potassa solution if of urates. Use 
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a power of 250 diameters first, in case ouly a few shoiUd 
happen to be present, afterward 400 to 600 diiimetcra, to 
sliow them well. They have an oval or pear-shaped head 
or body and a long, extremely delicate, finely tapering taiL 
They are very refractive and of a peculiar bluish tint and, 
aB it were, of a fatty lustre, hence most easily detected 
when viewed just outside of or beyond the exact focus. 
(Fig. 23.) 
PungL — Any one inexperienced in the use of the micro- 
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scope may be misled by the appearance of certain 
organisms frequently found in urine and known as fungi. 

Four varieties are of interest (Fig. 23): (l) SarcinsB; 
(ii.) bacteria; (iii.) penicilium glaucum ; (iv.) torula 
cerevisiae. The only fungi found in freshly-voided urine 
are those called sarcince; these are (Fig. 22 ») square 
bodies subdivided into secondary sciuares which" number 
2, 4, 8, etc., resembling those found in the vomited mat- 
ter of iKJrsons suffering from stenosis of the pylorus 
although smaller. 

After urine has been voided some little time other 
organisms may be found in it. Penicilium glaticum 
(Fig. 22 2) is the common blue mould found in vinegar 
and all albuminous fluids ; when urine contaii^s albumin 
a plentiful amount of this fungus may be found a few 
hours after it has been passed. Its sporules may be mis- 
taken for blood-corpuscles, Ijut if set aside for a few days 
they bud and the thallus is produced from which eventu- 
ally spring the ascending stems of the aerial fructificaliofu 
These fungi flourish in acid urme, but perish in alkaline. 
It will be remembered that fungi are not colored by 
carmine solutions, while casts, epithelia, etc., are. Torula 
cerevisicB (Fig. 22 1) is the yeast or sugar fungus, but may- 
be found in urine which contains no sugar ; nevertheless, 
in diabetic urine it begins to form in a few hours, and is 
often developed in twenty to thirty-six hours after the 
urine has been voided, beginning as sporules and develop- 
ing into thallus and aerial fractifications. It is difficult 
to distinguish torula cerevisiae from peniciUum glaucum 
until the aerial fructification has been reached, in which 
the torula has a globular head while the penicilmm 
presents a tuft of branches. 

When urine for any reason is decomposed, very delicate 
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bodies called iacteria may be seen, with a power of 200 
diametere, exhibiting active motion, rotary or vibratorj. 
A power of 500 diameters is required to abovr tbem weU. 



mm 



r-i 



Vibrionea or Tibrios (Fig. 33,) are filiform bodies, more 
or less distinctly jointed from imperfect division, and 
having an undulating movement like that of a serpent. 

CLDTICAL SUHBUBT. 

(Organised DeposiB.) 

Blood in tbo urine is significant of b^moiThage some- 
where in the urinary tract ; it ie found (i.) in the various 
forms of Bright'a disease, (ii.) in bladder or urethral afEeo- 
tions, (iii.) after the administration of certain drugs. It 
must be remembered that the urine of menstruating 
women or those suffering from uterine or vaginal 
hsemorrhage may contain blood. Urine containing blood 
will answer the tests for albumin. To tell whether 
albumin found in urine when blood is present be kidney 
albumin or simply that due to the presence of blood look 
for evidences of kidney disease ; esamine the urine for 
tube-casts, etc. 

Blood coloring matter is found in the uriue in certain 
diseases which accompany dyecrasia and blood degenera- 
tion, aa in scurvy, putrid typhns, etc. Temporary presence 
of blood coloring matter in the urine is of no serious 
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import ; -when permanetUly found the prognosis is doubtfoL 
Urine containing blood coloring matter has a color yarying 
from red-brown to inky-black, and on boiling yields a 
brown-red coagulum. 

Pus in the urine is significant of suppuration somewhere 
in or near the urinary tract ; it may and most oommonly 
does proceed from some local condition of the bladder. 
In women pus in the urine may be due to vaginal causes 
in which ciise an abundance of epithelium of the pavement 
variety may be seen with the microscope. An abscess 
bursting into the urinary passages will make itself known 
by the sudden presence of a large amount of pus in the 
urine. Urine containing pus will be found to contain 
albumin due to the pus; to differentiate from kidney 
albumin look for evidences of kidney disease as in case 
of Blood. 

Mucus in abnormal quantity is indicative of irritation 
of the mucous membrane of the urinary passages. This 
irritation may develop into inflammation when it will 
occur mixed wit^h pus. The amount of mucus is increased 
in fevers and acute diseases ; after gonorrhoea long mucous 
"plugs" maybe found in the urine. Irritation of the 
genital mucous membrane in women may cause consider- 
able mucus to be found in the urine.. 

Epithelium in the urine may be found in increased 
quantity in the various diseases of the uro-poetic system. 
In female children of a strumous diathesis it is plentiful in 
the urine. An amorphous-looking, light, cloudy deposit' 
abundant in quantity is frequently found in the urine of 
females, consisting of epithelial cells from the vagina; 
this deposit will be greatly increased in leucorrhoea. 

Tube-casts are found in the urine in all cases of renal 
congestion and in acute or chronic Bright's disease. If 
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tube-easts are found in tlio urine for aevoral weeka, it is 
well to examine the urine carefully for other conetituentB, 

I. A plentiful amount of albumin witli uumeroua caate, 
and renal epithelia or fatty cells strongly indicate Brigiit's 
disease ; if the casts are granular or hyaline a grave disease 
of the substance of tho kidney likely to assumo a chronic 
course is indicated ; if hyaliue ousts are present accompa- 
nied by the oily variety of grauular casts the prognosis is 
unfavorable. 

II. Pus and casta together indicate severe inflammatory 
process (pyorrhcea) either in the pareucbyma of the 
kidney or in the calices and pelves. 

III. Blood and casts indicate probably, a disease of the 
vessels of the kidney, such as fatty or amyloid degeneration 
of the renal arteries. 

tlV. If the caste contain daily a considerable amount of 
t we may surmise fatty degeueratiou of the kidneys. 
V. Oasts of veiy small diameter may indicate narrowing 
the renal tubules ; casts of very large diameter may 
dicate dilatation of the renal tubules; casta of very 
leiiual diameter, with bulgings and contractions, may 
indicate a varicose or distended condition of the renal 
tubules. 

Spermatozoa may frequently be found in the urine of 
males in a state of healtli. Constant presence of them 
together with other symptoms may indicate tliat mastur- 
bation is practiced. They are found in the uriue voided 
^ter coition or nocturnal emisaions, during typhus, and 
a the so-called "spermatorrhtea.." 

Tungi are asnally found in nrino containing albumin 

r sugar, or that which has begun to decompose, Sarcinse 

lay be fouud in freshly voided uriue in cases of vesical 

, dysuria, renal pains, dyspepsia, hypochondria. 
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Bacteria indicate that putrefactive changes in the urine 
have set in. Vibriones or vibrios mav be found in the 
pale urine of cachectic and debilitated persons and those 
extremely prostrated by phthisis, mesenteric and syphilitic 
diseases. 



NORMAL CONSTITUENTS. 

After having ascertained the physical characteristics of 
urine, and examined it for abnormal constituents it is 
well after identifying the contents of any sediment to 
filter the urine and test it for its normal constituents. 

Detection of TTrea. — No simple qualitative test for urea 
is known, but all oiDcrations tend to show the amount of 
urea present in the urine. The following method has 
been recommended as sufficiently accurate for practical 
purposes in determining the amount of urea present in a 
given specimen of urine : 

Upon a glass slide place a drop or two of the urine at 
ordinary temperature and add to it an equal quantity of 
concentrated nitric acid ; if crystals (urea nitrate) form 
at once or within five minutes, there is an excess of urea. 
If the crystals form in from five to ten minutes the amount 
of urea is normal. If the crystals do not form in ten 
minutes there is a dejiciency of urea. 

In cases where it is desirable to knaw the amount of 
urea excreted in a day collect the urine for twenty-four 
hours and estimate the urea by the method of Fowler. 

Fowler's Method for the Estimation of TTrea. — Obtain 
some standard solution of chlorinated soda (Squibb) and 
proceed as follows : 

(i.) Take the specific gravity of the twenty-four hours 
urine and of the chlorinated soda solution, separately. 
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I the specific gravity of tlie arine to that of the soda 
lolutioii after multiplyiiig the latter by 7 ; for example 
rappoHS the Hpeeifie gravity of the urine to be 1015 and 
► that of the soda Bolution 1048 ; 1048 X 7 = 7336 ; add 
1 1*336 to 1015 and we have 8351. Next divide the same 
. by 8 — in this case 8351 ^ 8 = 1044, nearly. Then mLv 
15 parts of the urine, say 15 cithic cejitimetres, rfith 105 
parts of the soda solution, say 105 cubic ceutinietres, 
Bhake well and let stand for at least two liuurs, after 
which take the specific gravity and subtract it from the 
result of the division by 8. The difference multiplied by 
3.55 will give the number of grains of urea to each fluid 
ounce of urine under examination (the difference multi- 
plied by 7.791 will give the number of milligrams of urea 
to the cubic centimetres of urine). Further multiplication 
by the total number of ounces of nrine passed during the 
twenty-four hours ivill give the total amount of urea in 
grains. Thus, suppose in the case mentioned above, after 
mixing, tlie specific gravity was found to be 1041 ; sub- 
tract this 1041 from 1044 (the result of the division by 8) 
_ and the difference is 3. Multiply 3 by 3.55 and we find 
JtO.65 grains of urea to the ounce. Supjjose 40 ounces of 
Sprine were passed during the twenty-four hours — then 
BL^.65 multiplied by 40 = 436 grains of urea voided in 
!nty-four hours. 
' It is evident that with tliis method we must be able to 
E the point at which the urinometer floats in the several' 
Equids witli nicety. When tliese liquids are perfectly 
osparent there is no difliculty, the proper way being to 
i from the under surface of the fluid bringing the eye 
on a level with that surface. When the urine from any 
caDse is opaque either filter it carefully or resort to the 
ollowing simple derice recommended by Fowler: Take, 
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piece of soft pine and shape it into a circular disk £ 
what Bmaller thaD the calibre of the BoialleBt cylinder b 
be used. Make it exceedingly thin and uniform i 
perforate it in the centre with around hole which will' 
freely accommodate tliestera of the urinometer. Having 
put the stem of the ioBtruinent tliiough this opening and 
immersed it in the fluid, the hit of wood will float on the 
surface, and the specific gravity cau be rejbdily taken by 
noting the point at which the float conies in contact with 
the stem. The weight of the wood will cause a alighfej 
increase in the Bpeeifie gravity, but when used in e 
case the error will be the same and correct itself. 

Detection and Estimation of Sodium chloride. — Filter tht 
urine, till a clean test-tube half full of it, add two or thre 
drops of nitric acid, and a liberal aniouut of silver nitrate 
eolution ; a heavy white precipitate of a choeay appearanM 
(silver chloride) soluble In ammonia indicates presence o 
salt in the urine. In acute diseases the more abundant tl 
precipitate as a role the more (avorable the indication ; ; 
care must be taken to add a few drops of nitric acid ] 
always before addiug the silver nitrate as this prevents the J 
precipitation of silver phosphate. If the urine to b 
contain albumin heat, add a few drops nitric add, filter.fl 
and to the filtered urine add silver nitrate. To estimate j 
roughly the amount oi salt in urine from day to day eoSIaotl 
the urine for twenty-four hours and filling a test-tubel 
exactly half full add two or three drops of nitric acid, then,. I 
drop by drop, a solution of silver nitrate (strength 1 in 10) .1 
stirring after each drop with a glass rod until no furtherl 
precipitate forma on adding the nitrate. Set the tube I 
aside and on the next day repeat the operation juat' 1 
described, remembering to use a test-tube of the same si 
as on the preceding day. After the precipitate has settled J 
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to the bottom of the tube it may be compared in bulk 
witli that of the preceding day. 

Detection of Sulphates.— Fill a clean test-tube half full 
of urine, add ii few drops of hydrochloric acid then aome 
solution of barium chloride ; a white precipitate which is 
not dissolved on farther addition of nitric acid indicittoa 
presence of sulphates. 

Detection of Phosphatea, — If the urine be clear, contain- 
ing no Bedimeiit, uiid uf acid reaction, hll a test-tube half 
full of it, add araniotiia aud heat. A floceuleut precipitate 
appearing indicates presence of earthy phosphates ; Alter 
the nriue ana to the filtrate add solutions of anunouinm 
carbonate aud magoesiiun sulphate. White floeenlent 
precipitate indicates presence of alkaline phosphates. 
(When the earthy phosphates form a sediment or deposit 
|iroceed as imder Deposits; the methods just mentioned 
are merely given to enable the physician to tell whether a 
pyen specimen of urine contains phosphates in fair 
amount or not). 

Estimation of Phosphates. — In most cases a study of the 
yariatious in amount of the earthy phosphates will be a 
Buf&cient clinical guide. 

Obtaiu a specimen of normal urine — preferably a sample 
of the uSixed urine of twenty-four hours — and after filter- 
ing it place 10 ciihie centimetres into a tube or glass jar 
and add to it 5 cubic centimetres of ammonia. Agitate 
thoroughly as before and allow the mixture to rest. The 
nest day observe the height of the precipitate in the tube ; 
if the latter be graduated, aay into fifths of a cubic centi- 
metre, the accuracy of the operation will be greatly 
increased. Having thus observed how heavy a precipitate 
forms in the normal urine apply the same method of 
procedure to a specimen of supposed abnormal, and a great 
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excess of earthy phosphates hi the latter will be indicated 
by a great comparative height of the precipitate in the 
tube. To obtain satisfactory results a specimen of the 
urine of twenty -four hours should, in each case, be used ; 
for instance, suppose the normal urine used were that 
passed after drinking three or four glasses of water, and 
the abnormal that passecf on rising in the morning — to 
draw any conclusions from the comparison of two such 
widely differing specimens would be absurd. For further 
consideration of phosphates see Deposits. 

Detection of Urates. — This may be accomplished by 
adding to ten parts of urine one part of hydrochloric acid. 
Allow the mixture to stand thirty hours in a cool place 
when crystals of uric acid will form, recognized by the 
naked eye or by the microscope. See Uric acid Deposits. 

Detection of Coloring Matter. — (1) Fill a clean test- 
tube half full of urine and allow twenty or thirty drops of 
nitric acid to trickle down the sides of the tube into the 
urine ; when the acid and urine meet a zone of light 
pinkish-red color will be observed, indicating presence of 
uro-hematin. The darker the zone the more the uro- 
hematin. The color is best observed by holding against 
a white object. (2.) Fill a clean test-tube half full of 
urine and allow twenty or thirty drops of pure hydro- 
chloric acid to trickle down its sides. Where the urine 
and acid meet a zone of violet color gradually developing 
itself indicates presence of indican ; the more the indican 
the bluer the color of the zone. 

Detection of Mucus. — Where mucus is not visible on 
careful examination addition of acetic acid to the urine 
will coagulate the mucin and render it plainer to the eye. 

Detection of Greatinin and of Hippuric acid. — Creatinin 
is only detected by a long chemical process not suitable to 
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wescribe here. The same may be Siiid of liippuric acid, 
3 Rare Depoaits, 

CLINICAL 6UHMABT. 

Urea is vwreased in acuta febrile states mid iu diabetes ; 
it is decreased in Bright's diaeaee and iit long-continued 
organic diseases iii general. 

Sodium chloride is decreased (sometunes absent) in acate 
diseases, eepeciallymflammatiouH attended by exudations, 
as pneumonia. 

The Sulphates are of little clinical ini|iortanee. 

The Phosphates may be increased in inflammatory dis- 
eases of the nervous system and in cases of nerve lesions 
in general ; also in («rtain caaeB of diabetes. They may 
be decreased in Bright's disease. — Brattier. 

The ITrates are similar in significance, when not found 
as a deposit, to urea, 

TTrohematin is increased in acute febrile diaordera and 
often in diabetes ; it is diminished usually in auEemia and 
chlorosis, 

lodioan may be increased in the urine of persons far 
auced in phthisis, or suffering from cancer. 



EXAMINATION OF URINARY CALCULI. 

To make a thorough and systematic esamination of 
urinary calculi one has need of a jeweler's saw and agate 
mortar, platinum foil, several watch glasses, an alcohol 
lamp and a good knife with small, sharp blades, together 
with various reagents. See Part II, 

An approximate idea of the most important calculi may 
aed from the following : 
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XTric acid calculi are relatively yery common and may 
reach a very considerable size. They are usually yellowish, 
reddish, or red-brown, rarely v^hite, and generally have a 
smooth surface aud are tolerably hard. 

Phosphatic calculi may be of considerable size ; they 
usually have a whitish color and are soft, porous and 
chalky or denser and harder according to the particular 
phosphate which predominates in them. 

Oxalate of Lime calcuh are tolerably frequent, especially 
in children. They are either small, pale, and smooth — 
Tmnp seed cdktdi — or are larger, of rough exterior, tu- 
berculated, warty and colored on the surface, usually dark 
brownish or even blackish — mulberry calculi. 

Carbonate of Lime calculi are rare but are easily detected 
by the property of dissolving with effervescence in hydro- 
chloric acid. 



PART 11. 



OLINIOAL SIGNIFIOAIfOE OF 



NORMAL URINE. 

Average Composition of Normal XTrine in 1,000 Parts. — 

Water, 949.25 

Solids, 50.75 

Total, 1000.00 

Organic. 

Water, 949.35 

Urea, 26.00 

Creatin, traces 

Creatinin, 1.50 

Urates of Sodium and Potassium, - 1.75 

Free Uric acid, traces 

Mucus and coloring matter, - - - 0.25 

Inorganic. 

Acid Phosphate of Sodium, - - " " I a 05 
Phosphates of Calcium and Magnesium, j 

Chlorides of Sodium and Potassium, - 9.25 

Sulphates of Sodium and Potassium, - 5.75 

Total, -.-.--- 1000.00 

Normal TTrine. — Normal urine is a clear liquid of a 
color varying from light straw to reddish yellow, possessed 
5t 
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of an odor peculiar to itself and consisting chiefly of water 
holding various substances for the most part in solutioiii 
such as urea, common salt, phosphates, etc 

Quantity of Normal XTrine in Twenty -four Hours. — ^In 
general terms tlie healthy adult passes from forty to sixty 
fluid ounces of urme during the twenty-four hours. 

Observations of the Author on the Quantity of TTrine 
Passed Daily. — Having had opportunity to measure the 
daily quantity of urine passed by an adult man in good 
health, I give the result of sixty-eight successive dafly 
measurements as follows : 
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23d day, ... - 1580 cubic centimetres. 
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During the first twenty-eight days the measurements 
were made with close accuracy ; during the last forty days 
the quantity was measured and the results given in round 
numbers. 

Daily average for first 28 days, 1249.46 c. c. 

" " " last 39 days, 1300 " '« (nearly). 

Greatest quantity voided on any day 2200 c. c. 
Least " " " " " 705 " « 

On the sixty-third day owing to unavoidable circum- 
stances, only the urine passed in the morning and at night 
was collected, amounting to 600 cubic centimetres ; the 
quantity for that day is therefore omitted in making up 
the averages. 

During the sixty-eight days, when the daily amount was 
being collected and measured, a routine life was led, late 
hours avoided, and no alcoholic liquors of any kind taken, 
and every care observed that one day should be as nearly 
alike another as possible. The diet was as nutritious and 
hearty as compatible with a sedentary life, indigestible 
food being carefully shunned. The only fluids taken 
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Mirere cold water (withont ice) between meals, and at meals 

very weak tea ; no coffee wag drank daring the entire 
period and the tea w^ made as weak as was possiblj 
palatable. A small amount of very mild tobacco was 
Bmoked after lonch and after dinner, the latter being at 
six o'clock. It would appear, tlierefore, that a healthy, 
well-nonriBhed, male adnlt, leading a quiet life and not 
drinking mach. passes on an arcrage from 1250 to 1300 
cahic centimetres of urine daily, or abont forty-two fluid 
oimcee. Pereons of actire temperaments and strong con- 
BtitutiouB may pa^, normally, considerably more than 
forty-two fluid ounces ; in fact, vanons conditions affect 
the daily quantity of nrine in the healthy indiridnal as 
follows : 

Circumstances not due to diaeau or drugs increasing the 
amount of nrine. 

I. Activity of tiie kidneys : greater during bodily and 
mental activity and less during rest and sleep. 

II. Copions drinking of fluids, especially when little 
perspi ratio D. 

III. Cold, damp weather {little perspiration). 

»IV. Animal diet : nitrogeuons food in general. 
V. Non-retention in bladder for any length of time. 
TI, Age and sex : children relalively more than adiilts ; 
males than females. 

Circnmstances not due to disease or drugs decreasing the 
amount of urine. 

I, Inactivity of kidneys: during rest and sleep or 
abstinence from mental or physical eiertiona. 

II. Abstinence from drinking. 

in. Activity of cutaneous and pulmonary exhalatioosj 
(after exercising aecompanied by profuse perspiration, 
urine scanty). 
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IV. Warm, dry weather : (much perspiration). 

V. Non-nitrogenous diet. 

VI. Retention in the bladder for some time : (reab- 
sorbed into the circulation). 

VII. Age and sex. (See above). 

Qnantity of Urine Passed at Different times in the day. — 
The urine passed on rising in the morning is called 
urina sanguinis, that after a meal urina cibi or chyli, that 
after drinking urina potu^. 

When the daily quantity for sixty-eight days was col- 
lected account was kept of the urme voided at different 
times in the day for the first twenty-eight days as follows : 

Ist day, urina sanguinis, - - 178 cubic centimetres. 

12 noon, - - - - 55 ' << 

1.30 p. M., - - - 100 '' 

6.30 " .... 400 '' 

10.30 " . - - - 275 '^ 

Number of urinations, 5. 

2d day, sanguinis, - - - - 125 cubic centimetres. 
3.30 p. M., - - - - 475 " 

10.30 " ... - 400 

Number of urinations, 3. 

3d day, sanguinis, - - . - - 150 cubic centimetres. 

12 noon, ----175 " 

3.30 p. M., - - - - 110 
6.00 « - - - - ]00 " 

10.30 " - - - - 170 

Number of urinations, 5. 

4th day, sanguinis, - - - - 275 cubic centimetres. 

1.00 p. M., - - - 200 " 

3.30 " - - - 460 « 

6.00 " - - - 175 " 

11.00 " - - - 515 

• 

Number of urinations, 5. 
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6th day, sanguinis, - - - - 220 cubic centimetres. 

1.00 p. M., - - - 160 " 

3.30 « . - - 155 

5.30 « - - - 200 « 

11.00 « - - - 400 

Number of urinations, 5. 

6th day, sanguinis, .... 245 cubic centimetres. 

1.00 p. M., - - - 185 " 

3.30 « ... 337 

10.00 « ... 337 

Number of urinations, 4. 

7th day, sanguinis, .... 337 cubic centimetres. 
2.30 p. M., ... 160 « 

10.30 " - - - 400 

Number of urinations, 3. 

8th day, sanguinis, - - - - 305 cubic centimetres. 

3.00 p. M., ... 135 « 

7.00 « ... 400 " 

9.30 « - - - 700 « 

Number of urinations, 4. 

9th day, sanguinis, .... 280 cubic centimetres. 

1.00 p. M., - - . 125 « 

3.30 " ... 275 

6.30 " . - - 160 « 

11.00 " - - - 280 

Number of urinations, 5. 

10th day, sanguinis, .... 337 cubic centimetres. 

12 noon, - - - . 175 " 

3.30 p. M., ... 345 

6.30 " - - - 350 " 

11.00 " - - - 385 « 

Number of urinations, 5. 

11th day, sanguinis, . - - - 130 cubic centimetre*" 

12.30 p. M., - - - 95 « 

3.30 " - - - 366 " 

4.30 « - - - 83 « 
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10.00 P. M.^ ... 278 cubic centimeten. 
Number of urinations, 5. 

12th day, sanguinis, .... 260 cubic centimetres. 

2.00 p. M., ... 140 " 

7.30 « - - - 278 " 

10.00 « - - - 220 « 

Number of urinations, 4. 

13th day, sanguinis, .... 278 cubic centimetres. 

1 1.00 A. M., - - - 80 « 

2.00 p. M., ... 270 " 

4.30 « ... 290 " 

10.00 « ... 270 " 

Number of urinations, 5. 

14th day, sanguinis, .... 330 cubic centimetres. 
12 noon, .... 140 " 

10.30 p. M., ... 431 ^ 

Number of urinations, 3. 

15th day, sanguinis, .... 278 cubic centimetres. 

3.30 p. M., ... 278 « 

6.30 " ... 225 " 

9.00 " ... 475 " 

Number of urinations, 4. 

16th day, sanguinis, - - - - 278 cubic centimetres. 

12 noon, ... - 100 « 

6.00 p. M-, - - - 580 « 

11.30 « ... 225 ** 

Number of urinations, 4. 

17th day, sanguinis, .... 278 cubic centimetres* 

12 noon, - - - . 225 « 

3.30 p. M., - - - 813 " 

6.30 « ... 425 « 

10.15 " ... 160 « 

Number of urinations, 5. 

18th day, sanguinis, .... 333 cubic centimetres. 
12 noon, - - - - 195 " 
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3.30 P. M., - - - 278 cubic centimetres, 
6.30 « . - - 520 " 

10.00 « - - - 150 « 

Number of urinations, 5. 

19th day, sanguinis, - - - - 361 cubic centimetres. 

12 noon, - - - - 160 « 

3.30 p. M., - - - 603 « 

6.00 « - - . 323 « 

10.30 « - - - 163 " 

Number of urinations, 5. 

20th day, sanguinis, - - - - 340 cubic centimetres. 

12 noon, - - - - ISO " 

3.30 p. M., - - - 338 « 

6.00 « - - - 417 

11.00 « - - - 278 

Number of urinations, 5. 

2l8t day, sanguinis, - - - - 378 cubic centimetres. 

12 noon, - - . - 278 « 

6.30 p. M., - - - 325 " 

11.00 " - - - - 345 

Number of urinations, 4. 

22d day, sanguinis, - - - - 278 cubic centimetres. 

4.00 p. M., - • - - - 310 « 

6.00 « - - - - 90 " 

11.00 « - - - - 233 

Number of urinations, 4. 

23d day, sanguinis, - - - - 255 cubic centimetres. 

12 noon, - - - - 170 " 

3.30 p, M., - - - - 650 " 

6.30 « - - - - 320 « 

10.00 " .... 185 

Number of urinations, 5. 

24th day, sanguinis, - - - -♦ 300 cubic centimetres. 
12 noon, - - - - 175 « 

6.30 p. M., - - - - 300 " 

10.30 « - ... 190 

Number of urinations, 4. 
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25th day, sanguinis, - - - - 390 cubic centimetres. 

12 noon, - - . - 200 « 

3.30 p. M., - - - 745 « 

0.15 " ... 350 " 

10.30 " - - . 200 

Number of urinations, 5. 

26th day, sanguinis, - - - - 300 cubic centimetres. 

12 noon, - - - - 175 " 

3.30 p. M., - - - 400 *^ 

6.30 " - - - 175 

10.30 " - - - 133 " 

Number of urinations, 5. 

27th day, sanguinis, - - - - 300 cubic centimetres. 
6.30 p. M., - - - 500 " 

10.00 " - . - 175 « 

Number of urinations, 3. 

28th day, sanguinis, - - - - 400 cubic centimetres. 

12 noon, - . - - 100 " 

4.00 p. M., - - - 200 " 

11.00 " ... 400 " 

Number of urinations, 4. 

SUMMARY. 

Average number of urinations, daily, - - - - 4 to 5. 
Average quantity voided at each urination, - 282.1 c. c. 
Greatest quantity voided at any one urination, 813.0 " 
Least quantity voided at any one urination, - 55.0 " 
Average quantity of urina sanguinis, - - - 282.7 « 
Average quantity passed before retiring, - - 299.0 " 

The urine passed before retiring was in in each case, 
as a rule, urina dbi, the principal meal of the day occur- 
ring at 6 p. M. 

The greatest quantity of urine voided at any one urin- 
ation, 813 cubic centimetres, at 3.30 p. m., on the 17th 
day, was combined urina cihi (after lunch at 12.45) and 
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f-.vrina potm — three glasses of water huviug been drunk 
I between the liours of 3 aud 3 p. h. 

Specific Gravity. — The specific gravity of normal urine 
IB said to lie on an average between 1015 and 1025. 
CincmnstanceB not due to disease or drop increasing the 

relative amount of solids in the mine, i. e., increasing 

the Bpeeific gravity; 

I. Time of day: urina sanguinis. 
n. Hoartj meals, after : urioa oiiyli. 
III. Causes flecreiiaing the quantity of fluid. 

Ciicumstances not due to diseasa or drugs decreasing the 
specific gravity. 
L Copions draughts of fluids {urina potus). 

II. Causes increasing the quantity of fliud. 
The specific gravity of iiriua sauguiniB should be from 

1015 to 1025; of uriua cibi, 1030 to 1030; that of 
nrina potua, 1015 to 1003. 

fidid Constituents. — The urine of an healthy adult con- 
taina dissolved in it from sixty to seventy grammes (925 
to 1075 grains) of solid matters, urea, salts, etc., during 
the twenty-four hours. 

The method of calcnlafciug the amount of solid matters 
contained in the urine of tweutj-four hours is ; 

I. Collect the urine for twenty-four hours. 

II. Measure it io cubic centimetres by means of a flask 
graduated in cubic centimetres, 

III. Divide the amount of cubic centimetres found, by 
iOOO and set the result aside for the moment. 

IV. Take the specific gravity of the urine. 

V. Multiply the last two flgurea by 3. — Trapp's Coef- 
Icient I 

YI. Multiply the result by the figure found in (Ilfi 
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and the product will be the amouDt of solids (in granimes) ' 
in the urine at twenty-four hoars. 

VII. To find the nvtraber of grains multiply this 
product by 15.4 

EXAMPLE I. 

Amoant of nrine 3000 cubic centimetres in twentyJ 
four hours. 

3000 ~ 1000 = 3. (III.) 
Specific gravity of urine, 1008. 08 x 3 = 16. 16 xfl 

3 = 48. This urine therefore contains 48 grammes i 
solid matters: 48 x 15.4 = 739.2 grains. 

BSAMPLB II. 

Amoant of nrine in twenty-four hours, 760 cubi 
centimetres. 

760-=- 1000 = .76. (III.) 

Specific gravity of urine 1030. 30x2^60. 60 x -7^ 
= 45.6. This urine contains then 45.6 grammes soli^ 
matters or (45.6 X 15.4) 703.3 grains. 

Consistence. — N'ormal urine is a thin, easily droppin] 
fluid, foaming if shaken ; this foam vanishes soon i 
standing. 

Traneparence and Flnoresoenoe. — !Norma1 urine 
always clear and transparent, showing, after standing a 
rest for some time, a very alight turbidity or light, grayislv 
white cloud which gradually settles to the bottom of thsj 
vesBel. This cloud, called nubecula, is derived from tbe| 
bladder and is composed mainly of mucus and epithellf 
cells ; it is generally more a])pareut in the urine of wonieul 
than that of men, but should never be sufficiently visiblfl 
to attract attention. Normal urine shows at times ftfl 
peculiar white flaoreecence. 

Color. — The color of normal urine varies from pali 
straw, or almost colorless after copious draughts of waterJ 
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through yellow to red, after hearty meals or free perspi- 
ration ; the standard " norma,! " color as in winter, is 
wine yellow or amber, called by Bome "sherry color". 

Odor The odor of fresh, normal urine is slightly 

aromatic, and is called "sui generic" — peculiar to itself. 

The odor is stronger in proportion to the amount of 
solids contauied in the urine. The urine passed after a 
hearty meal smella stronger than that after copious 
draughts of water. The urine of infants is generally 
inodorona bat on standing acquires the agreeable savor of 
Teal broth. 

Urine, on staading exposed to the air for some time, 
loses its suigeiieris odor and takes on, lirst, a smell some- 
what like that of sour milk and, suhsequently, a fetid 
smmoniacal odor. 

Reaction. — Normal urine of twenty-four hours turns 
blue litmus paper dipped into it slightly red ; after a meal 
it may turn neither blue litmus pa,)er red, nor red iitmua 
paper blue ; after a meal or after a cold hath it may tarn 
red paper blue. In other words, normal nrine is slightly 
acid ill reaction ; it may be neutnd or alkaline after meals, 

r alkaline after a cold bath. \'egetable diet tends to 
r jnake urine neutral. 



ABNORMAL TTRINE. 



The quantity, specific gravity, solids, eousiatcuce, color, 

bansparence, odor, and reaction of normal urine being 

('known it is now in order to study the departures from 

normal standards shown hi the physical chariicteristics of 

abnormal nrine. 

Increased Quantity of the Twenty-four Hoars Urin 
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A large increaae in the total amoimt of arine for twenty 
four hours is indicative of diabetes, either mellitna or 
insipidus, especially if the daily iucrease of quantity above 
normal is persistent, and on calcnlation we find the 
amount of solids likewiBe increased. 

In diiibetes mellitas the daily amount of urine voided,! 
may be enormous. 

In case tlie total amount of urine for twenty-four honi 
is iiicreased (above normal) while the solid matters a 
l)elow normal in amount, increase of the loaler in the orinafl 
ia indicated, which is called hydruria, and is neither dio-l 
betes niellitus nor diabetes insipidus. Coses of this sortj 
have been noticed in rhGumatism, the daily amount 'J 
averaging 3000 cubic centimetres (about three quartsjj 
whOe the average amount of solid constituents was oul^l 
4^ grammes (1)47 grains). "In such cases no emaciation^ 
results, but, on the contrary, disenfled products are c 
removed, as iu many cases of hydrtemia and dropsy" 

Lastly, wheu the amount of urine is in excess of uorm^ j 
and the quantity of solid matters passed remains within \ 
normal limits we ought to suS|.>eot a large amount of Quids I 
to have been drunk. 

An increase above normal limits in the total amount of 4 
urine for tweaty-four hours is called polyuria; polyuria I 
may be divided into two classes : increase in amount of 1 
urine, with increase in solids, called diabetes (two forma * 
"mellitua" and "insipidus") and increase in amount of 1 
urine, with decrease in solids, called hydruria. 

The word polyuria is derived from two Greek words I 
signifying "much urine " ( the word hydruria, "watery | 
nriue"; or "flow of much urine" and "flow of watery ' 
mine" respectively. 

It will be borne in mind that an increased amount of j 
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urine due to excessive drinking is called "iirina potas," ia 
not pathological since the amount of soliia does not ex- 
ceed normal limits in either direction, and does not come 
under the head of polyuria. 

Diabetes, the first form of polyuria, in which the amount 
of the solids is increased, may be of two forms : diahetes 
mellituB and diahetes iiiaipidns. 
I Diabetes melUtm (melhtus from met "honey") is 
I Bacchariue diabet«B, i. e., diabetes where sugar ie present in 
the urine ; diabetes insipidus (insipidus from in and sapor, 
"tasteless") is diabetes where sugar is absent but an ab- 
normally large amount of other solids present in the urine, 

The word diabetes then nieaus "increased flow of urine 
with increased excretion of solid matters," whether sngar 
and normal constituents (in which cuso the qualifying term 
" mellitus " ie added) or normal couatituente without sugar 
(in which caee the term " insipidus" is used). 

Diabetes of any kind is accompanied by weakness and 
emaciation ; hydruria is not accompanied by either of 



Urine in Bright'a Disease. — In certain forma of Brighf s 

^ disease, namely, in interstitial nephritis and hi amyloid 
degeneration of the kidney the amount of urine is largely 
inoreasod — *veii to three or four times the normal 
quantity ; just before death, however, the (juautity falls 
below normal. 

Temporary Increase in Amoimt of TTrine.— Temporary 

t increase of urine is noted after hysterical paroxysms and 

■ other convulsive attacks hi both males and females. 

I Lioreased Tension,- — Any hicreaso of tension in the 

arterial system as in some c^ea of hypertrophy of the left 

Tentricle of the heart will tend to cause an increase in the 

utity of nrine. / 

r' 
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Decreased Qnantity of Twenty-four hours. — Leaving the 
cases where the nnne in amount exceeds the normal limiit 
for twenty-four hours and turning our attention to b, de- 
creased amount we find that *'at the height of all acute 
febrile diseases the quantity of urine is considerably 
diminished." 

Moreover the quantity of urine passed daily in acute 
disease gives us important indications : "A constant daily 
diminution of the quantity of the urine indicates that the 
intensity of the disease is increasing — a continued low 
quantity of the urine (below 800 cubic centimetres, or 1|- 
pints p&r diem) shotos that the intensity of the disease has 
not diminished — tohile a steady increase of the quantity of 
urine shotos that the force of the disease has been broken J^ 
— Vogel. 

During convalescence the quantity of urine becomes 
normal or may even exceed that limit. 

In the paroxysms of intermittent fever, i. e., during the 
chill, the quantity of urine is not always scanty, nor is it 
always in the acute rheumatism of childhood where there 
is mitral insufficiency or hydraemia. 

In typhus fever, a profuse flow of normal urine is some- 
times noticed at the height of the disease.. 

Wilson says that in cerebrospinal fever the quantity 
may be much increased even when the fever is active and 
the temperature high. 

The above are the principal exceptions to the general 
rule of the quantity of urine in fevers, and should be 
carefully noted. 

In general all types of \iolent fever and inflammation 
are likely to be attended by suppression of the urine, h& 
scarlatinal nephritis and yellow fever; suppression of 
urine is noted also in the collapse of cholera, in later 
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stages of organic diseaeea of the kidneys, and when any 
mechanical obstacle obstructs the flow of urine, as after 
catheteriem. The urine is scanty in amount in cirrhoaie 

»of the liver and in scnrvy. Any condition of the heart 
leading to passive congestion of renal veius, by which the 
circulation through the kidneys is impeded, will diminish 
the amount of urine. After copious vomiting or abundant 
watery stools tlie nriiie is diminished. 

Urine in Bright's Disease,— The quantity of urine is 
dimiiiiBhed in some forma of Bright's disease: (i.) in the 
early stages of acute parencliymatous nephritis, (ii.) in 
chronic parenchymatous nephritis, (iii.) in interstitial 
nephritis or amyloid degeiipration if complicated with 
acute or chronic ])arenchymat(>iis nephritis according to 
the ejtent of the parenchymatous complication, (iv.) in 
the last stages of all forms. 

Efieot of Drugs on the Quantity of ITrine. — Adminis- 
I tration of the so-called diuretics, such as acetate of 
^L{)otassium, spiritue aetheris uitrosi, etc., will increase the 
^B^aantity of tlie urine ; also inhalation of osygen, chronic 
^§ lead-poisoning (irregnlar transitory polyuria), etc. 

Mineral salts such as those of iron and copper decrease 
the amount of urine ; potassium chlorate when given in 
email doses will increase the amount, but in heavy doses 

I will first suppress the urine and then cause an abundant 
flow of bloody albuminous urine. The uriue is decreased 
in poisoning from oiternal use of pjTogallic acid (Meisser), 
of aniline compounds, and of atropin (as a collyrium) ; in 
poisoning from phosphorus taken interually. 
The urine is decreased, often to suppression, in poison- 
ing from, or after heavy doses of, cautharides, arsenic, 
carbolic acid, ergot, iodine, mercury, opium. 

Specific Gravity. — In drawing conclusions from the spe- 
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ci6c gravitjr of urino the quanUlt/ for tventy-fonr hours 
must be considered. TTrine of high specific gravity, (above 
1025), bnt small in qiiantity and heightened in color is 
characteristic of a febrile condidou, bearing in mind the 
fact that abstinence from drinkiug coapled with profnea 
perspiration will cause similar conditions. Urme of high 
specific gravity with increased amoant in twenty-fonr honrs, 
especially if continuing for some time, ia characteristic of 
diabetes mellitus. Urine of lotoered specific gravity and 
increated amount Is characteristic of diabetes insipidus. 
(In dropsy or hydrcemia a large amount of urine low in 
specific gravity ia a favorable sign and should not be 
confounded with the conditions obtaining in diabetes 
insipidus). 

Lastly, and most important to the practitioner, if the 
daily quantity of urine is small and the specific gravity 
lower than normal we have reason to foar ureemia; 
conditions of this kind frequently indicate an alterati 
of the kidneys as observed in Bright" b disease. It must be 
observed that the rules given above are for the majority 
of cases ; in diabetes insipidus the specific gravity ie not 
always below nonnal, and cases of diabetes meUitus have 
been observed where the specific gravity was not remark- 
ably high. 

Ehunmary for Specific Gravity. — Urine is pathological 
if the quantity for twenty-four hours being collected we 
observe i 

(i.) Specific gravity high, color high, quantity small. 

(ii.) Specific gravity high, color pale, quantity large. 

(iii) Specific gravity low, color of deep tint, quantity 
large, 

(iv.) Specific gravity low, urine more or less colorless, 
quantity small. 
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The arme for twentj-four hours having been collected 
pa different occasionH if we observe : 

(i.) Specific gravity persistently below 1015, Bnapect 
albuminuria. 

(ii.) Specific gravity pereiatently below, aay, 1008, sus- 
pect diabetes insipidus. 

(iii) Specific gravity persistently above 1035, color 
pale, anspect diabetes mellltus. 

(iv.) Specific gravity persistently above 1025, color 
high, suspect febrile state. 

EXAMPLE. 

Case 1. — Quantity in twenty-four hours averages 900 
cubic centimetres (-^qt.). Specific gravity averages 1030 
to 1035. Color always high. The ease ia one of severe 



Case 3. — Quantity in twenty-four hours averages daily 
4800 cubic centimetres (5 qta. nearly). Specific gravity 
averages daily 1035 to 1035. Urine contains sugar. 
Diagnosis, diabetes mellitns. 

Case '6. — Quantity in twenty-four hours averages daily 
3500 cubic centimetres (S^qte.). Specific gravity averages 
didly about 1015. No sugar found in the uriue and the 
case is one of diabetes insipid as. 

Case 4. — Quantity in twenty-foor hours averages 600 
cubic centimetres (1^ pints). Specific gravity averages, 
1010. The cafle is one of chronic Bright's disease. 

The above cases are given merely to illustrate principles- 
and are by no means intended, to serve as aole guides to- 
diagnosis. 

SoUds. — If the daily amount of solids is persistently in- 
creased, when at the same time the patient is not living 
on animal food chiefly, or animal broths, deatrnction of' 
the tissues of the body, ejoesaive in nature, may be indi- 
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cated. In drawing conclusionB in regard to the amoant 
of solid mattere, coneider alao the quantity of urine daily 
and the epecific gravity. 

Case 1. — Quantity, daily, averages 4000 cnbic centl- 
metreB ; specific gravity, daily, averages 1007 ; solids (es- 
timated by method on page 91,) 56 grammes (863 
grains). The amount of solids is nearly normal but the 
quantity and specific gravity oJ the urine are abnormal — 
iu other words, the Jluid has been increased in amount, 
and either excessive drinking, on the part of the person, 
may be indicated, or, if he ba suffering from di-opsy or 
bydrueniia, the system is endeavoring to throw off the 
surplus fluid and the condition of the urine is a favorable 
sign. 

Case 2. — Quantity, daily, averages 6000 cubic centi- 
metres (six quarts) ; specific gravity, daily, averngeB 
1014; solids, 168 grammes (2,587 grains). The solids 
are largely increased, lilsewise tlie fluid, and some form of 
diabetes may be indicated. Testing the urine for sugar, 
in the manner hereafter to be described, would tell as 
which form of diabetes was present, care being taken, if 
sugar be found, to test the uriue repeatedly for it for 
sometime afterward. 

If urine of normal or decreased quantity daily, of low 
specific gravity nud decreased amount of solids, occur, we 
may suspect some impediment to the secretion of urea 
and have reason to fear the results of retention of urea 
in the body (uremia). 

We find iu most chronic diseases except diabetes, the 
daily amount of solids decreased ; an increase of them is 
then, as a rule, a sign of more favorable conditions, such 
as more active metamorphosis or better nutrition, while, 
on the other baud, an increase of the solid matters at the 
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height of an acute diseafie is nenally an unfavorable sign, 
becauBe the iuaoition which alwitys occiire in such caaes 
is thereby increased and favored. (Vogel.) 

Lastly, in the case of a patient who, on account of 
a febrile disorder has faated or talien but little food, we 
must not deem sixty or seventy grammes {924 to 1078 
grains) of solids computed from the amount and the 
specific gravity to be by any means normal, but largely 
in excess. When we say that sixty to seventy grammes 
is the normal amount per diem, we of course presuppose 
ordinary health and ordinary diet. In the case of a per- 
son suffering from an acute febrile disorder, 30 grammes 
(463 grains) will be an average anionut, and if this rises 
to 40 or 50 (616 to 770 grains), on a strict and careful 
diet, it is at the expense of the body and ia an uufavor- 
able sign. 

In chronic lead -poisoning the amount of solids is 
greatly reduced. 

Summary: (i.) Increased CLuantity, decreased specific 
gravity, with normal amount of solids, simply means in- 
crease in fluid, and may be physiological or occur in 
certain eases of dropsy; (iL) lucroascd quantity, normal, 
increased or even decreased specific gravity with increased 
solids, indicates diabetes; (iii.) Normal or diminished 
quantity, diminished specific gravity and diminished 
amount of solids, means often uTEemia, and may occur in 
Bright's disease. 

Oidor. — Urines of abnormal color may be classified as 
iollowB : 

I. Nearly colorless : neuroses. 

II. "Watery urine and diabetic urine showing alight 
ige of yellow, which on standing may become darker. 
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III. High-colored Ttrine, color dark yellow to red o^^ 
even flanie red, found in acute febrile diBordera. 

IV. Blood-red uriiie, caused by foreign coloring matter 
or by the iiassage of blood into the urine. 

V. Dark brown to nearly black urine in (i.) kidney 
diaeaaes, oepecially breniorrhages, when (ii) bile coloring 
matteiB enter the urine, in (iii.) long-continued intermit- 
tent fever. 

VI. Qreen urine, dirty in hne, in jaundice when 1 
coloring matter is present in the urine — so-called ' 
teric" urine. 

VII. Dirtv-blue urine chiefly in cholera and typbai 
(see page 104). 

In familiar langaage, the abnormal colors shown bjq 
urine or its sedimenta m&y be classified as follows : 

» Smoky " colored urine : due to presence of blood. 

White urine: due to presence of pns, spermatozoa c 
chyle. 

Black urine : due to presence of (i.) melanin, or to (ii-JI 
drugs, or found in (iii.) renal diseases. 

Brown or greeu urine : due to presence 'of bile. 

Pale urine : in chlorosis, aniemia, diabetes, atonic gont,j| 
hysteria. 

High-colored : in (i.) organic disease of the liver, (iL) j 
febrile states or inflammations. 

"Milky": due to deposits of phospliates or white] 
urates. See also White Urine. 
Influence of Drugs on Coloi of ITiine; 

Carbolic acid, externally or internally, darkens the urine. 1 

Sulphuric acid, creosote, arseniuretted hydrogen cauaej 
black tiut. 

Inunction of tar causes black tint. 

Gallic and tannic acids cause dusky hue. 
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strong coSee darkens the uriue. 

Indigo : greenish blue. 

Aloee : deep red. 

Madder, campeachy wood, mulberries ; red. 

Alizarin : rose-colored. 

Gamboge, senna, logwood, picrotosin : yellow. 

Santonin : rich golden yellow hi acid urine ; orange 
red in alkaline. 

Rhubarb : deep gamboge yellow changed to red on 
addition of ammonia. 

Besin : grayish yellow. 

In regard f« the dark color of the urine, caused by 
carbolic acid poiaoniug, Eeichert says that in 66 auoh 
oaeeB he found 30 jier cent were colored dark ; this color 
may appear in two hours or so, and last several days and 
at times is only perceived by holding the urine to the 
tight. According to Kirmisson, if the urine have a dark 
or a dark green hue, care ahonld be taken about ooutinu- 
ing the use of the ucid. In chlorate of potasBiuin 
ijwisoning the urine may bo colored black. 

In a case of poisoning by duboisiu, recorded by Beruer, 
the urine was as colorless as water. 

In a case of poisoning from the estfimal use of car- 
bolic add, reported by Weisa, the urine first became dark 
oolored, but subsequently lost this coloration and became 
'OhylouB. 

In two cases of poisoning from the external use of 
chlorhydrate for psoriasis, the urine was colored 

',rk Ted. (Lailler.) 

In a case of poisoning from the external use of pyro- 

illic acid, the urine became dark brown. (Neisser.) 

The urine of a patient suffering from a burn may be 

iwnish green, from presence of bile pigments. 
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Id cases of chronic lead-poiaoniiig the urii 
anBBmia or icterus has set iu, may become brown i 
presence of blood pigment ; sabsequetitly, nboiidant 8 
clear. (Gautier. ) 

Aecordiug to Robiii (Essai d' TJroIgie Cliiiique) thei 
are three varietiea of blm uriiie : 

I. Urine blue at time of emission. 

II. Uriue becoming blue a(t«r standing several honi 

III. Urine containing blue layers. 
The first variety, that blue at time of emission, is v 

rare, and only two eases have come under his observatioOi 

He haa seen eight cases of the second variety, 
typlioid fever, and deems blue urine in this { 
favorable sign. 

In chronic affections of the spinal cord he has a 
two cases of the third variety. 

Trausparence.— We have learned that normal i 
should be clear with the merest cloud of mncns, > 
settling to the bottom on standing: 

If the urine is clouded within eight to ten hours afti 
it is passed or at the time it is passed, it contains t 
substances which after long standing form a sedimoi 
(see Sediments) and is pathological. 

We caution physidana against inferring that, 1 
the urine is transparent, it is necessarily normal ; but, a 
the other hand, distinct turbidity always allows us to o 
elude that there is some abnormal condition. Urine n 
be perfectly clear when first passed, but on cooling tl 
down a sediment of urates, especially in cold wea 
Opaque urine which on heating and application of a 
becomes turbid may contain albiimin or pus. 

Urine tnrbid when Jirni pasned often contains pus. 
whitish sediment in nrine may be phosphates or posait^^ 
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"ttrates ; heat clears urates ; a drop or two of nitric acid 
clears phosphat«s, the urine after such treatment appear- 
ing normal. 

Coueiatenoe. — Hippocrates aaid that "bubbles main- 
tained upon the top of the urine signify a disease of the 
reins and, likewise, its long continuance," a fact which 
Dr. Southey, in his Lnmleian Lectures on Brighfs Dis- 
ease, remarks, remained unimportant until the end of the 
last century, when it was ascertained that albumiuoua 
urine held a froth of bubbles on its surface. 

Uassall, in reviewing these statements affirms that the 
poraistent presence of air-biibbbles on the surface of urine 
may be noted in most cases of albuminuria, but that it 

M not follow that all urine which froths is alhumiuous ; 

thinks the frotliing in some cases to be connected with 
the high density of the urine ; in others, with its feeble 
acidity or alkalinity ; in others, with an excess of mucus. 

In general, the occurrence of retained and jiersistent 
air bubbles on the surface of urine is nearly always of 
pathological significance. Kirk thinks that fatty or oOy 
matter in the urine prevents the formation of bubbtea. 

Pathologically, we find the urine viscid, when contain- 
pua in large amount. 

Urine containing bile foams easily and profusely. 

In urine containing sugar or albumin, any foam which 
may gather will remain longer than in the case of healthy 



When the urine has become strongly alkaline and con- 
s at the same time ptm, it will often become so stringy 
i tenacious as not to drop from the tube or vessel. 
Chylous urine (urine containing chyle) is often j'elly- 

ike in consistency. 

^la ceri^ain coses of fibritiuria (urine g^^Ku?? fibrin) 
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the urine soon after being passed coagulates in the vessel. 

King mentions having seen several specimens of urine 
white in color and of creamy consistence forming a thick 
jelly-like mass shortly after being Toided; he found in 
Buch urine no fat of any kind, but an incredible amountJ 
of mucus and pboaphates. 

Odor. — If the odor of urine be ammoniaeal and repul- 
sive it may be merely stale, hence ascertain liow long it 
has stood ; urine on Btandmg, especially in summer, or in 
a warm room, will become alkaline in time, if ei] 
the air, and take on a disgusting odor. If this c 
odor is noticeable soon after the urine is passed into* 
clean vessel, then the urlue is pathological, indicating' 
decomposition of it within the body. 

Sucli putrid, offensive urine of an alkaline reaction in 
found in affections of the brain and cord and in certain 
genito-urinary diseases, especially in advanced caaes of 
severe cystitis, or destructive renal diseases; in certain 
renal diseases the odor is often gangrenous. 

IVesh diabetic urine smells sweetish ; stale, like sooi 
milk ; purulent and sauious discharges in the urine caui 
a stale, offensive odor like that of tainted flesh. 

Certain articles of diet, as asparagus, cauliflower, garlii 
onions, and certain dmgs, as turpentine, valerian, 
fcetida, castor oil, copaiva, eubebs, sandal-wood oil, com 
municate certain peculiar odors to the urine. 

Sreaction.— The normal reaction of the urine is know) 
to be slightly acid, i. e., turns blue litmus slightly red ; 
standing some time "acid fermentation," so-called, sete inl 
and the urine becomes strongly acid, i. e., turns blotffl 
litmus paper bright red, theu subsequently becomeaj 
strongly alkaline, after the so-called "alkaline fermenta 
tion" sets in. 
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Before the phyBieian decide upou the clmical signifi- 
nce of the reaction of the urine he must ascertain how 
Jong the urine has been standing, and if over twenty-four 
hours its reaction is not always a reliable guide. 

Two conditions of the urine are of clinical significance; 

I. Strong acidity, when freshly passed. 

II. Alkalinity within twenty-four hours. 

SueaseB in wMch the Freshly Voided Urine is Strongly 
Aoid: 

I. Fevers, ioflammationB, especially hver, heart, lungs. 

II. The urine may be strongly acid and yet no acute 
febrile disturbance be present; in this case the forma- 
tion of sediments and concretions is to be feared, es- 
pecially of uric acid. 

It is difficult to increase sensibly the acidity of urine 
by admiuistering aeids ; but if it is desirable that the urine 
be kept steadily alkaline 300 or 400 grains daily of bi- 
carbonate of soda or potash, or of the acetate or citrate of 
either of these bases, will bring about the desired results. 
Diseases in which the Urine may become Alkaline within 

twenty-four hours. 

L Debility, exhaustion from over-work, care, anxiety, 



IL AnEemic states following subacute rheumatism and 
gout. 

IIL Chlorosis. 

rV. Functional derangements of the liver with dimin- 

led acretion of bile ; dyspepsia, chronic vomiting. 

Many acute diseases, as typhus, scarlet fever, enteric 
tables, pneumonia, and convalescence from same. 
VI. Pulmonary complaints, as in phthisis ; long con- 
ued respiration of impure air, 
£The alkalinity in the caaes (I.-VI.) ie due to f' 
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presence ot fired alkali so-called, i. e., potaeb or soda not 
ammonia ; Buch urine shows no tendency to oont&in gravel 
or calculi and is not associated witli inflammation of the 
urinary puesagettj. 

VII. liocal affections of mucoua membrane of lower 
urinary passages : (i.) Bladder troubles as paraplegia witJi 
paralysis of bladder, morbid growtlis, calculous coucre- 
tiona, cystitiB; (ii.) obstinate nretbral stricture, enlai^ed 
prostate. 

Conditdona wbich interfere with the complete emptying 
of the bladder render the urine alkaline from development 
of ammonium carbonate into which urea is changed (by 
the presence of a '• ferment" called by Buchamp, nephro- 
zymase), when for any cause the urine either wholly or in 
part is retained in the bladder. 

Urine which is alkaline when first pafiaed, or very soon 
thereafter, from ammonia is irritating to the mucoua 
membrane and leads to cystitis. Such urine always con- 
tains a sediment of phosphates (amorphous lime-phosphate 
and ammouio-niagnesiiim, or triple phosphate, together 
with spheres and dumb-bells of ammonium urate which 
teud to gather together into masses). It is ammoniacal, 
often putrescent iu odor. 

It is important that the physician be able to distinguish 
between uriue alkaline from presence of a fixed alkali and 
urine alkaline from presence of ammonia. 
TTrine alkaline from fixed alkali. 

I. Bland and innocuous to the mncoas membranes, vl 

II. N'o iuHammatioii of urinary passages. H 

III. Pleaaaut, often aromatic odor. ■ 

IV. Seldom contains sediment; if any, amorphous 
phosphate oE lime. 

V. Turns red litmua paper joer»ianen( blue. 
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Vrine alkaline from ammonia, 

I. Irritating to the mucous membrauos. 

II. Inflammjition of urinarj passagcB. 

III. Ammoniacal or oSeuaively putrescent odor. 

IV. Contains abundant deposita, phoephates (amor- 
phous and triple). 

V. Turns red litmus paper blue which fades to red 
again on exposure for a short time to air. 

CantionB. — -Before deciding that the urine is alkaline 
from ammonia be sure, (i.) that it is alkaline when first 
passed, (ii.) that the vessel containing it was perfectly 
cUan. Always remember (i.) that stale uriue which has 
been esposod to the air becomes, in time, ammoniacal, 
{ii.) that if a vessel contain a little state urine fresh urine 
passed into it rapidly becomes ammoniacal. The phy- 
sician must see that the chamber vessels and urine glasses 
of the patient are not merely emptied but thoroughly 
washed so that every truce of the stale urine is removed. 
Agents which exert an influence on rariouB conditions 

of the urine. 

I. Solid matters in the urine are increaeed by appreci- 
able doses of digitalis, belladonna, colchicum, carbonate of 
potassa, white Rhine-wine and many other agents. Master- 
man has shown {^Lancet, October, 1880,) that beef lea is 
analogous in its chemical analysis to urine except that it 
oontaius less urea and uric acid. 

II. The solids are decreased in the urine by citrate of 
quinia and iron, ammonio-eitrate of iron with quassia, 
alcohol, beer, coca, tea, coffee, and Paraguay tea ; also by 
-Opinm, morphia, conium, calabaj-bean, hyoscyamus, can- 
It is necessary to exercise some care in decreasing 

e solids in the urine by use of the last named drugs 
bwing to their action ou the nervous system. 
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III. The fluids of the urine are increased by sweet epirits 
ot nitre, beer, giii, turpentine, whisky, cofEee without sugar 
or mnk, large draughts of soft water, and by other ageuta 
called diuretics. 

IV. The flnida are diminished by oonia, citrate of quinia 
and iron ; iron, copper, and aniraonio-citrate of iron with 
qnassia; arsenic and cautharides in appreciable doses may 
almost wholly arrest the flow of urine. 



NORBIAL CONSTITTTEITTS. ■ 

UREA {NH3),CO. ■ 

Urea is a substance composed of one part carbon, four 
parts hydrogen, two parte nitrogen, and one part oxygen — 
by weight; its most important constituent from a clinical 
point of view is nitrogen, since flve-sixths of all tlie nitrogen 
absorbed in the food passes outot the body as a component 
part of this chief constituent of normal urine. Pare 
urea is white, semi -transparent, atid crystalline (four-sided 
or circular crystals), odorless, of a bitter, cooling taste, 
somewhat like that of nitre. Urea is very soluble in 
water and is therefore never seen in the urine ; to obtain 
it in the pure state described above, various chemical 
processes are required. 

The amount of nrea present in urine is indicative to a 
certain extent, of the wear and tear of the system — taking 
into careful consideration circumstances of diet, habit, 
etc. The normal amount of urea passed in tweuty-fonr 
hours is from 25 to 40 grammes (385 to 600 grains). 

According to Brouardel, the quantity of nrea depends 
upon the integrity of the hepatic cells and the greater or 
less activity of the hepatic circulation. 
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' Tables of Harley: 

Normal urine of twenty-four hours : 
Boy, 18 montha, 8-13 grammee, - 124.0-186.0 grains. 
Girl, " 6-9 " - 93.0-139.5 « 

Man, 37 years, 25-35 " - 387.5-542.5 « 

Woman" 30-30 " - 310.0-465.0 « 

Proportion of urea according to weight : 
Boy, 0.4 gramme, - - - 6.3 grains to the pound. 
Girl, 0.35 " ... 5.4 " 

Man, 0.25 " - - - 3.8 " " " 

"Woman, 0.20 " ... 3.1 " " " 

These tables show that childreu, relatively, excrete more 
urea than adults, and that men excrete absolutely and 
relatively, more than women. The "average man" then 
excretes about 3.8 grains of urea to the pound of weight — 
lOie average woman, 3.1. 

Purely animal diet will increase the daily amount of 
to from siity to ninety grammes ; purely non.nitrogs- 
lous diet will reduce it to less than fifteen. Heuce in 
diseases where there is excess of urea animal diet is strongly 
contraindicated ; in diseases where it is deemed advisable 
to increase it, animal diet is indicated. 
Diet which may incieaee the amount of Urea: 

I. Animal food, especially lean meat ; animal Boaps. 

II. White of egg, milk, jeUies, coffee without sugar. 
Diet which may decrease the amount of Urea. 

I. Amylaceous foods : tapioca, arrow root, sago. 

II. Sugar. 

in. Oleaginous foods : Cream, cod-liver oil, etc. 
The latter diet is indicated when there is excess of urea 
the urine ; if the patient crave meat give him meat fat. 
Vegetables may be allowed when it is desired to decrease 
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the amoaat of urea ; a purely vegetable diet will diminish 
it one-third. 

A careful distiiiotion must be drawn between a dimin- 
ished excretion of urea and a diminished formation of it; 
in some diseases urea although formed in the body is held 
back and does not appear in normal amount in the urine, 
in others it is scitntily formed in the hody. When the 
condition called urimnia is present there is but little area 
to be found in the urine, yet it would not be advisable to 
put the patient on an animal diet since such urea as ia 
formed is not readily excreted. When formed by tlie 
Bysteni, and through any interruption of the eliminating 
function of the kidney, accumulated in the blood, it is 
called by some authors, " a powerful irritant poison, rapidly 
induciug convulsions, coma and death." 

Substances which increase urea in the urine. — Watery 
common salt, atropin, cubebs, caiitharidea (in appreciabl 
doses). Copious draughts of water aid in the elimiuatiod 
of urea. 

Substances which decrease urea in the urine. — Digita 
benzoic acid, acetate of aoda, phosphate of aoda, colchicui 
tonics, especially citrate of iron and quinine. 

Clinical signifioance of urea — The diseases in whi(j 
urea is iricreased in tlie urine are : 

I. Acute febrile states with emaciation (except yeUot 
fever). 

II. Exanthemata, 

III. Inflammatory affections. 

IV. Some nervous diseases. 

V. Diabetes insipidus and mellitoa. 

VI. Atrophy from dyspepsia (in children). — ^Athrepea 
Parrot and Robin. 

VII. Diffuse bronchial catarrh (without fever). 
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Vin. PhoBphoma poisoning. 

The increaao of urea in acute febrQe diaordera, ae 
typhoid teyer, continues up to the acme of the attack, 
reaching anywhere from 50 to 80 grammeB for the twenty- 
four hours; when the fever diminiBhea there is less meta- 
morphosis of tissue, leas "wear and tear," less area. 
During convalescence the amount gradually retoma to 
normal. 

The ahove mentioned course ia the general rule in the 
majority of instances ; indifidnal exceptions are some- 
times noticed. 

In intermittents the increaee in urea begins be/ore the 
chill ; in other words, the increase in urea shows the cominff 
of the paroxys^n before the clinical thermomeler can detect 
any rise in temperaiure. 

In typhoid fever we find urea enormoualv increased ; 
Harley cites a caae where 78 grammes (1209 grains) were 
passed in twenty-four hours. 

Vogel found the amount in tliis disease at the height to 
fluctuate between 40 and 55 grammes (617 to 847 gi'aina) ; 
as the fever diminished it fell to 30 grammes (308 grains) 
to rise to normal with convalescence. 

We find urea increased in tjplius, remittent fevers and 
exanthematous diseases, hut not generally to such an 
extent as in typhoid fever. 

In inflammations, as well as in fevers, the amount is 
increased. A case of croupous pneumonia is cited where 
the amount of urea on one day reached 80 grammes 
(1240 grains). 

lu pneumonia, daily averages of from 40 to 60 grammes 
(617-935 grains) and even 70 grammea (1080 grains) 
are foand. 

at 
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The pructitioner will do veil to remember that urea is 
derived from the breaking np of the nitrogenous tisanes 
of the body; that during the height of acute diaesaes 
this breaking up ie ubuormally increased, hence the 
amonut of urea is uboormally increased in the uriue. 

It stands tu reaaou, then, that iu such diseases knowl- 
edge of tlie fact that urea is diminishing is, as a general 
rule, knowledge of the fact that the diseiLBe is abating. 

After the height of an acute malady has been reached 
the amount of urea will often fall below normal, to rise 
again as convalescence ensues. 

When, previous to an acnte malady, there ha« been a 
state of impaired nutrition, or, in a fever when there 
has been much sweating, we must not expect to find 
remarkable increiise of urea. 

In jjyEemia the amount of urea is greatly inereaaed; 80 
grammes (1234 grains) a day have been known. 

In many uervoas digeuseB we find the daily amount of 
urea increased, among which epilepfff — especially during 
and after the attack— chorea, and progressive musoular 
atrophy. 

In diabetes mellitue 70 grammes (lOSO grains) in 
twenty-four hours have been found, and in inrnpidua 84 
grammes {1296 grains). 
Diseases in which Urea is Decreased in the tJrine, 

I. IjOiLg-coutinued organic diseaees. 

II. Chlorosis. 

III. Paralysis. 

IV. Cholera. 

V. Yellow fever. 

VI. Ovarian tumor and uterine c 

VII. Before paroiysma of gout and of asthma. 
We find urea decreased in amount iti the urine of pep^ 
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Houfi sufferuig from those chronic complaints "which are 
accompanied by dimiuutiou of ■ the tissue metamorphosis 
or of the nutrition. During intei'current exacerbations, 
hectic fever, etc., it is increased again." 

A distinction must he made between decrease in urea 
due to decreased tissue metamorphosis and that due to 
inability on the part of the body to get rid of it when 
formed. 

We find urea retained in the body in dropsy and in the 
condition luiown us uremia. 

In yellow fever the unemic condition is found and 
amazingly small amounts of urea may be voided. 

When the kidneys are disordered area is decreased, 
thus we find in Bright's disease a deficiency of this snb- 
stance in the urine. 

We find area decreased, also, in paralysis, ansemia, 
chlorosis, ovarian tumor and uterine cancer (Thndiclium), 
Addison's disease. [Rosenberg. ) 

In acute yellow atrophy of the liver, the substances 
Icnown as leucin and tyrosin replace urea iu the urine 
and hut little of this last substance is found. 

In cholera, urea seems not to be formed in the body. 
(BeaJe.) 

The inferences to ho drawn from the variations of urea 
are as follows: The urine of twenty-four hours having 
been examined, if the acme of a disease from ot/ier indi- 
cations seems to have passed and the amount of urea be 
Btill largely in excess, the prognosis is unfavorable ; if, 
however, the amount of urea decreaaea from day to day 
the prognosis is favorable. 

In Bright'a disease, if the amount of urea remauia 
about normal a more favorable condition is indicated 
than if the amount be decreased. In any disease, as 
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oholera, where a diminished umoont of area baa 
found, a gradiml or rapid increaee ie a favorable sign. 

If for a, long time much less nrea than normal 
passed with the urine, we may have reason io fear thi 
ursemia may result from the retention of area in the 
blood. (Vogel,) 

If, in dropsy, diareticB have been given, or for any 
other rciison the kidneys manifest increased activity, the 
amount of urea will be largely in cxceBS. 

The physician must carefully bear in niiod the fact 
that in strongly amvioniacal urine part of the urea hae 
been converted into carbonate of ammoniam, hence the 
amount of urea found in such urine " is no criterion of 
the amount of urea produced." 

EBtimation of Urea. — Hypobromite Prooen. — One 
the best methods of estimating urea by the use of bypO-- 
bromite, is that of Yvon, which ia a modiflcation of thOr 
Knop-Hueffner method ; with the necessary apparatul^ 
the analysis can be miide in five or six minates at the 
paticnti's bedside. The apparatus cousistB of a long, 
wide, bell-mouthed teaker and a glass tube called aa 
Tireometer, 40 centimetres long and 1 centimetre in diam- 
eter. The ureometer is divided into two compartmenta 
by a glass stop-tjock placed toward its upper quarter, 
which allows a communication between the two compai 
ments to be established or suppressed at will. Conimeai 
ing at this stop-cock, the tube ia graduated, above 
below it, into cubic centimetres and tenths of the same. 
The lower part of the tnbe is the longest, from its ex- 
tremity to the stop-cock, and is designed to be placed into 
a mercury jar, as hereafter described. The standard solu- 
tion employed consists of solation of caustic soda, (36°), 
30 grammes, dissolved in distilled water, 125 grammes, to 
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which add, when cold, hromine, 5 grammeB, aud agitate 
stronglj. Allow it to rest for some time, aud, after 
decantatiou, a fine yellow, clear, trausparent fluid remains 
which lias to be frequently renewed, as it loses considera- 
ble of its strength in a very short tinio. By keeping the 
Bolution of caustic soda, separately, this preparation may 
be made in amall quantity, whenever required, by adding 
to any given amonnt of it the proper proportion of 

due. As a test liquor of this Gtaudard solation, 1 
gramme of pulverized urea, well dried by a prolonged 
HOj'ourn under a bell glass with sulphuric acid, is dissolved 
in distilled water so as to have 5 cubic centimetres of 
the solution equal to 1 centigramme of urea. After the 
action of the standard solution of liypobromito of soda, 
upon this solution of urea, 37 divisions of the tube or 
.^ of a cubic centimetre of gas will correspond to one 
oentigranune of nroa. Teu cubic centimetres of the non- 
albuminous urine are diluted with distilled water to make 
a volume of 50 cubic centimetres, and of this diluted 

e from 1 to 5 cubic centimetres are operated upon, 
according to its richness in urea. Polyuric urine reqiiires 
dilution. We must always endeavor to have no more 
"than forty diviaions of gas, in order not to increase 
too greatly the volume of the standard solution to be em- 
. ployed, and the dimensions of the column of liquid. The 
.method of proceeding is as follows: Open the stop-cock 
and plunge the inferior extremity into the jar filled with 
|mre mercury, until this has arisen to a level with the 
'lower part of the superior compartment; then close the 
atop^jock, raise the tube {but not entirely out of the 
anercnry,) the inferior compartment of which is filled 
]irith the mercury, and maintain it in this position by 
means of a strap or collar, which forms part of the com- 
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plete apparatus. Into the upper apartment place from 1 
to 5 cnbio centimetree of the diluted urine, opea the 
atop-cock, and carefully make tbe fluid flow into the 
inferior compartment, closing the etop-cock before any 
air can pass along with it. Waah the receptacle at the 
Bnperior i)art of the tube with several drops of distilled 
wat«r, and carefully pass this into the lower apartment, 
by means of the stop-cock, as in the previous instance. 
This done, place in the upper receptacle five or six cubic 
centimetres of the standard solution, and, as in the first 
instance, make it pass into the lower apartment, raising 
the tube a little shonld this be necesBarj. Agitate by an 
np-and Jown motion, but without removing the tube en- 
tirely out of the mercury, haring the stop-cock closed, of 
course. Deeoniposition occurs immediately, the urea is 
separated into water, nitrogen, and carbonic acid gas; the 
last being absorbed by the exccES of alkali, nitrogen alone 
remains in the tube. To render the iiiisture more exact, 
raise the tube, close the lower orifice, while this is under 
the mercury, with a tioger, and shake it; then carefully 
replace it in the niercui'y. The liquid soon becomes lim- 
pid when all the gaa has collected together, and the 
amount of gas may be read oS on the graduated divisions 
at the level of the fluid remaining in the lower compart- 
ment. The measurement of the gas is made in a beaker 
filled with water, being careful projierly to place the sur- 
face at the liquid in the tube on a level with that of the 
fluid in the beakor. For instance, 5 cubic centimetres of 
the dUnted urine have been operated upon, and we find 
S2 divisions of gas produced, and as 5 cubic centimetres 
of the standard Bohition represents 1 centigramme of 
urea, we have |-| of a centigramme of urea. But the 
urine has been diluted to five times its volume with water, 
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F from which we can readOy conclude that 1 cubic centi- 
metre of the original unditntod urine contains ff of a 
oentigramnie of urea. If 800 cubic oeotimetrca of tlie 
urine are passed in twenty-four hours we have 800 x 23 
-^ 37 = 4.754 grammeB of urea in 800 cubic centimetres 
of urine ; or 5.945 grammes of urea in 1000 cubic centi- 

t metres of uriue. 
SODIUM CHLORIDE. 
(On.™™ Sail.) 
OommoQ salt is a normal constituent of urine, its 
(diemical name being sodium chloride and symbol NaCl, 
me part sodium and one part chlorine. 
According to Vogel the healthy adult passes 10 to 13 
grammes ^er diem (1.54 to 300 grains). 

Salt is soluble, therefore never eeeu in the urine. 
The excretion of salt depends chiefly upon the activity 
of the kidneya ; the salt excreted comes in the main from 
salt ingested in food, although if no food be taken, a 
Email amount of salt will be excreted. 

Salt is increased in the urine, then, by food in general, 
especially that containing salt and by copious draugbta 
of water which dissolves it and aids in its elinunation; 
salt is decreased in the urine by lack of food and of 
water. 

A great decrease or an entire absence of salt is of 
I teterest to the physician. 

p in which Salt is Decreased or Absent 
L Acute diseases; especially intlummation with ex- 
latiou. 
n. Cholera. 
In influnmations attended by esudatiou salt may be 
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absent from the urine; for example, in pneumonia when 
the lung becomes hopatized, salt may be absent for two or 
throe days ; resolution occurring it reappears. When 
absent from the urine, salt may be found in the sputa. 
(Beale.) Salt has a teudeticy to centre around u point 
where inflammatory changes are taking place, henoe: 
diminished in the urine. (Beale.) 

In acute articular rheumatism, sudden absence of chlo- 
ride with apptarance of albumin, may indicate a coming 
attack of pericardilis. 

In cholera, salt is greatly diminished ; "an increase ia 
salt ill the urine during an attack of cholera is a most 
reliable symptom of recovery." {Buhl.) 

In inflammatory diseasea and in cholera the physician 
may ohtaiTi aid in making a prognosis by teating the 
urine for salt: if absent or greatly dimiuiahed for any 
length of time it ia an unfavorable sign. 
DiMaasB in whioh Salt is Increased in tlie ITrine. 

I. IntermittenCs, during tlie '•hill and fever (twenty-i 
four hours amount normal). 

II. Progressive muscular atrophy. (Bamberger.) 
The following summary of Vogel is of interest: 
"In all acute diseases a. progressive diminuHon of salt^ 

shows an increase, and u progressive increase of salt 
dtininutioH of the disease; if the amount fall below 0. 
gramme daily we conclude that there is conBiderahle 
intensity of the disease." 

In chronic diseases tlie amount of salt is a tolerably 
accurate measure of the digestive power of the patient 
an abimdaut amount (10 to 16 grammes daily) permits 
us to infer that digestion is good ; a small amount (below 
8 grammes) shows a weak digestion, provided there are 
no watery dejections or any other moderate exudation. 
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SULFEUBIC ACID. 

Koimal Brine containa aalphurie acid, in daily autoimt 
averaging fiom IJ- to 2^ gramiucB, ai^d iu combination 
^th Bi>diDm and potassium* forming tlie sulphates of the 
latter. The ingestion of sulphur, stilpliides, or sulphates 
contained iu articles of diet will increase the amount of 
sulphates in the uriue hut under no circumstancea is 
there ever a deposit of them. The cliuical significance, 
if any, of the sulphates is but imperfectly understood ; if 
their amount increase in acuts fsfnik disorders when 
Utile or no food is taken decomposition of the elements of 
the body is indicated. 

The sulphates are increased in : 
^^ (i.) Progressive nmscular atrophy. (Bamberger,) 
^^L (ii.) Phosphorus -poisoning. (Cazeneuve.) 
^H (iii.) Diseases of the brain. (Beuce Jones.) 
^H The sulphates are decreased iti : 
^H (L) Chronic reual disease. (Heller.) 
^H (ii.) Carbolic acid poisoning. (Baumanu.) 
^H The author has observed one case of Bright's disease, 
^^B^ronic form) in which no siili:ihatea couid be detected 
^^PS ^^^ ordinary methods; examining the urltie of a 
^*patient who had had a considerable number of hyix)- 
dormic injections of pheiiic (carbolic) acid, (Dficlat 
method) he found the sulphates about normal in amount. 

»FHOSFHOBIC ACIB. 
In CoDtbinaiion FormlDg Ph»phatei. 

The amount of phosphoric acid, which in combination 
with potassium, sodium, calcium and magnesium, is passed 

• Strictly speaking, wilh ihe oiides. 
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daily in the uriue averages from 2.5 grammes to 3 
grammes daily (38 to 46 grains). Two-thirds of thia 
amount la contained in the phosphates of sodium and 
potassinm (alkaline phosphates), and the remainder in 
the earthy phosphates, i. e., those of calcium and mag- 
nesium. 

It has been customary to attach considerable impot- 
tauce to a deposit of earthy phosphates — which will occur 
when the urine becomes alkiiliiie, (see Deposits) — whereas 
from the very reason that deposits of these substancea 
depend upon an alkuhne condition of the oiine the; 
rarely have a grave import, except when composed of the 
triple phosphate. 

Persistent excessive elimiuation of phosphoric add totlh 
or mthoul deposition of the earthy phosphates, is generaUs 
associated with grave constUutioital disturbances. (Rulfe.) 

Diet which may Increan the Amount of Phosphates in 

the Urine : 

Beef, bread, potatoes, milk. 
Diet which may Decteate the Amount of Fhoaphatec 

Starchy, saccharine, and oleaginous foods. 

Diseases in which the Total Amount of Fboqibatet may 
be Increased: 

I. Inflammatory diseases of the iiei'voua system; nerve 
lesions iu general ^injuries to the head. 

II. Acute febrile diaordera (not invariably). 

III. Bright'a disease and cholera (if obstruction be 
removed by which they have been retained). 

IV. Phosphorus-poisoning. 

[In rachitis, according to Seeman, phosphates actually 
diminished in the arine.] 
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Sinases in whioh the Total Amoimt of Phoipli&tei may 
be Decreased: 

I. Henal and intestinal diseases. (Brattlcr.) 

II. Intermittent fever, during the interval. (Hax- 
thaueen.) 

III. Chronic diaeaaes of the brain, exhanstion stage of 
mania, acute dementia, delirium tremens. 

»IV. Severe pneamonia. 
V. Gout and arthritis deformans. 
(An increase in the amount of phosphates in thest 
diBeasea is therefore favorable.) ■ 

Diuases in which the EartJiy f hocphates may be eapeoially 
Increased in the TTrine: 

I. Mollities ossium. 

II. After severe bums. 

^^ III. Nervous eAhaustion from severe study and loss of 

^■IV. Diabetes. 

^H V. Tertiary syphilis. 

^H.VI. Cerebral and spinal tumors; osseous tumors. 

^■YII. Cancer. 

^■YUI. Caries. 

^^K,IX. Ueningitis. 

^H'X. Progreseive muscular atrophy, (magnesium pbos- 

^T^iate chiefly.) 

The physician must carefully bear in mind the fact 
that vrhen urine is acid in reaction, It may contain an 
excessive amount of phosphates and yet contain no deposit; 
nor is a deposit of them necessarily a sign of excessive 
amount, since alkalinity of tlie urme will cause them to 
appear even wlieu not in excessive amouut. 

When we have to deal with the persisteut elimination 
of phosphoric acid in excessive quantities very distressing 
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conatitutioual §jinptom8 are asoociated with its disobu^ 
The sjniptomB vary considerably in individual cases, but 
they are all more or less cliaracterizcd by great nenouB 
irritability, deraugemeDta of digestioii, great emaciation, 
severe aching pains iu the back and loius, especially affect- 
ing the pelvic viscera. (Balfe.) When these eymptoioa 
are present and the urine is copioae, of acid reaction aod 
clear, an estimation of the quantity of phosphoric acid 
may throw new light on an otherwise doubtful case. 

When it is remembered that persistent elimination of 
phosphoric acid is sometimes a forerunner of diabetes, 
especially insipidus, the importance of an early recogni- 
tion of the condition may well te comprehended. In- 
creased amount of phospliates iu the urine Is often a8S0- 
ciated with troublesome eye affections; it is also found 
in connection with tardy reparation of wounds and is apt 
to render hones more fragile, causing fractures and tardy 
nniou. The physician, therefore, should not plume him- 
self on tlie fact that aa the urine is clear aud free from 
deposit it is therefore clinically meaningless, until he haa 
proved that the phosphates are not persistently in groat 
excess. When the urine is alkaline and "whey colored" 
from a heavy deposit, the attention of both patient and 
practitioner will naturally be called to it. See DeiMsits. 



ITRIC ACID. 
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TIric acid in combination with sodium, potassium, am- 
monium, or (rarely) calcium, forming the urates of 
sodium, |X)ta9sium, etc., is a normal constituent of urine, 
About 1| grammes of urates (27 grains) are voided daily. 
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t whioli nmy Inorease the Amonnt of UrateB: 

Nitrogenous fooda: lean meat. etc. Port wine, beer. 
In other words, "high living" is often responsible for 
^ sn increased amount of these subetanceB. 

If the mine is not too acid iu reaction it may carry an 
increased amount of urates without showing a deposit of 
them ; in sach cases the specific gravity will be compara- 
tively high, 1020 or 1035. To estimate the amount of 
nric acid passed daily in combination with its bases is not 
at all convenient for tlie physician. For furtlier consid- 
eration see Deposits. 

Incieaae but not Necessarily Deposit of Urates in Dis- 
ease. 

The advice of Coignard in regard to uric acid in the 
ine is worth remembering: "In a large number of 
persons no actual disease .can be demonstrated but they 
are constantly ailing, are more irritable than their fellows, 
especially if their hygienic surroundings are bad, their 
life idle or their occnpacions sedentary. In such cases it 
is necessary to estimate the amount of uric acid combined 
and forming urates, and if there be excess, correct the 
diet, give them plenty of exercise and a methodical alka- 
line treatment." 

According to Ralfe, uric acid is eliminated in excess, 
(i e., in combination with urates) but not necessarily 
deposited from the urine under two conditions: 

1. Uric acid iu excess usually attended by a diminution 
of the other urinary constituents, (true HthEemia) ; this 
occurs chiefly m diseases of the liver, snch as acute yellow 
atrophy, cirrhoaia, and cancer. In scurvy an excess of 
nric aoid is generally observed with a diminatlon of urea 
and the alkaline phosphates. 

3. Uric acid in excess attended by an moreaee of the 
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other urinary coustituents ; this may occur in fnnctional 
derangem elite of the liver, eapecially those brought aboat 
by disturbance of the " nitrogenous equilibrium," by the 
ingestion of too much animal food. It may )iappeii as a 
condition antecedent to the development of phthisis or 
cancer and sometimes of diabetes, or preceding the out- 
break of such constitutional conditions as syphOis, scrof- 
ula, and of gout in its early attacks. 

In order to ascertain whctlier uric acid is in excess its 
amount must be estimated, t. e., tho total amount com- 
bined with sodium, potassium, etc., fonning the urates. 

Dr. E. A. Cook (^Brituk Med. Journal, AprU 15, 1882.) 
gives a method for approximately estimating the amount 
of uric add in normal urine and the results of his process 
go to show that the normal amount of uric acid excreted 
by a healthy adult is much greater than has hitherto 
been supposed; not less than ten grains and seldom less 
than twelve grains being tlie quantity discharged in twenty- 
four hours. His method is the following; Take 300 or 
400 cubic centimetres of the urine and add a few drops 
of strong solution of caustic soda, enough to render it 
decidedly alkaline ; allow the precipitate of phosphates to 
subside and pour o9 100 cubic centimetres of the cleai 
solution; add to this clear solution about 4 cubic centi- 
metres of a solution of zinc sulphate, 1 to 3 strength. 
The solution of zinc sulphate renders blue litmus red and 
it must be added to the urine until a drop of the mixture 
on blue litmus gives a slightly red circle. If the solution 
be too acid, a drop or two of caustic solution will render 
it neutral. Tho precipitate is thrown on a filter, and 
washed with a saturated solution of zinc urate. This 
solution is made by adding a little zinc sulphate to 
distilled water, and then adding urate of soda untalj 
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a permauent precipitate remaina ; this precipitate la 
allowed to subside, and the solution is used for waahing 
until all urea and ammonia are removed. The drained 
precipitate is folded in the filter and placed with 50 cubic 
centimetres of hypobromite of sodium of full strength in 
an urea estimation apparatus, aiid agitated carefully. 
The gaa evolved will be an indication of the amount of 
uric acid present in 100 cubic centimetres of the urine, 
inasmuch as 8 cubic centimetres of nitrogen gaa at 60" 
F., and 30 in barometer are evolved from 10 cubic centi- 
metres of a solution of sodium urate, (containing 648 
grammes of uric acid in 100 cubic centimetres) plus 90 
cubic centimetres of water. The reaction is complete at 
the end of half an hour without the application of heat 
The practitioner will guard against confusion in the 
use of the terms "uric acid" and "urates" by remember- 
ing that urates are a coiiibinatiou of uric acid with 
sodium, etc., aud it is customary to estimate the amount 
of this uric acid, which is in combination, and to speak 
often of urine containing so much "uric acid," meaning 
simply the amount of uric acid in combination with the 
sodium, etc., forming urates. Vncambiaed uric acid is 
normally present only in very small amount; when plen- 
teous it forms a sediment 



COLORING MATTERS. 

Setennination of Urinary Coloring Hatter.^ — Vogel's 
table of colors gives results sufficiently accurate for clin- 
ical purposes ; filter the urine, pour it into a glass jar of 
not less than 4 or 5 inches diameter and observe what 
color in Vogel's scale it nearest corresponds to. (Books 
of colored papers representing the colors of Vogel's scale 



ks I 
le J 



1S8 CLINICAL SIGNIFICANCE OF ORINE. 

can )k had of dealers in chemical apparatas aud of many 
snrgiciil iuHtrament makera.) 

Atteit Laving ascertained the color of the ariiie conBalt 
the following table : 
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Pale Yellow = r 
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bellow = III 
R'ddish " = IV 
Vcll'ishRed = V 
Red =VI 
Brownish" =VII 
k'd'sh Br'wTi=VIII 
Brownish Brk= IX 



Form a proportion aa follows : 

1000 : the nnmber corresponding to the color of 
urine : : the quantity for 24 hoars : x. 

If the urine is yellow look under III and we find 
first figure to be 4 ; therefore 1000 : i :: quantity 
24 hours : s. Suppose in 24 hours 1800 cubic cenfi- 
metres of urine were passed, then 1000 : 4: : 1800 : i, 
or s — 7.3 parts coloring matter in 1800 cubic oenti. 
metres yellow urine. 



] 



CREATINIIf AND HIFFUBIC ACID. 

The urine of twenty-foar hours normally contains 5 or^ 
10 grains of creatinin ; it is of no cUnical signifioaiice. 

Hippuric acid is increased by the eating of much fruitil 
especially pmnes, mulberries and bilberries, and hy thfll 
ingeetiou of the balsams of Peru and tola and beuzoiOa 
acid. The microscopical appearanue of hippuric aoid;l 
crystals may lead one to possible confusion with those of I 
triple phosphate. Hippuric acid, however, rarely, if e 
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deposits itself in the urine spontaneously ; a drop of hydro- 
chloric acid has no effect on its crystals, but diasolvea the 
triple phosphates. The norma! amount of hippuric acid 
is 0.5 to 1.0 grammes (7 to 15 grains) m twenty-four 
I hours. 



ABNORMAL CONSTITUENTS OF URINE. 

AlbumiiL — The term "abnormal constituent," with 

reference to albumin, is here used notwithstanding the 

obBervations of many who have found a small amount of 

albumin in the urine of healthy individuals. For instance, 

L Senator, of Berlin, exaniioing tlie urine of himself and 

I three colleagues, found traces of albumin occurring every 

r now and then at different timea in the day. Frericha, J. 

Vogel, Ultzmann, De Mussy, Leube, QnlJ, Edlefson, 

Marcacci, Mann, Bull, Fncrbringer, and others, have 

(recorded cases of a similar nature. The routine practi- 
tioner is uot apt to be greatly puzzled by finding albumin 
for which he can not account, since the so-called "normal 
albumin" occurs in very small amoiint and is not likely 
to be noticed by one making a hurried test and having 
little experience in chemical manipulations. Any one 
r interested in the subject will (ind its literature given by 
BSr. Ellis, of Ilaryard Medical College, in the Boston Med- 
Vical and Surgical Journal, as well as au interesting paper 

■ snd discuaaion in the report of the stated meeting of the 
BTew York Academy of Medicine for Dee. 15, 1881, and a 

■ long chapter in Senator's new monograph. Die Albu- 
pminarie. 

TransUorif albuminuria has been noticed in the urine 
■'after injury to the skull. (Feabody.) After the drijik- 
9T 
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ing of a piot of milk. (Smith.) After eitemal appli- 
cations of ifjdiue. (Bouchot.) After inhalaLions of tnr 
pentiue. (Eiucr^u.) After pereistent album id ode diet. 
After excessive smoking of cigarettes. (Bradley.) After 
poisoning by oialii' add. (Silk.) After inunctiou with 
Goa powder ointment (lerael.) After use of iodoform 
dresiiiiiigB. (Zeissl.)' 

Siseaaes. etc., not Bright'^, in which Alhomin may be 
Found in the Urine. 

I. DiBonfles iu wliich notable diniiuuiion of oxidation 
follows a diflicuU respiration: croup, laryngeal diphthe- 
ria. aadt«s. emphysema with much dyspuoia, pulmouary 
phthisis (o.itiecially if complicated with pneumonia and 
there is great ditliculty o( respiration), pregnancy and 
the puerperal state. 

II. Cyanosis: heart troubles, where there is partiid 
asphyxia. 

III. Eclampsia. 

IV. Cholera. 

V. Idiopathic or traumatic lesion of nerve oeutr 
«rith lowering of temperature and notable diminution M 
combustion. 

VI. Diabetes. 

VII. Curvature of the spine. 

VIII. Natural or artificial suppression of cutanec 
perspiration: measles, scarlet fever, small-pox ; also af t(l 
intense cooling of surface of body, as in a cold bath. 

IX. Septicesniia, hospital gangrene, phlegmonous e 
sipelas, yellow fever, typhoid fever, typhus. 

X. Miliary sweat, jaundice, chlorosis. 

XI. Gout, red gravel, rheumatism. 

* According to Kocher, acute nephritis may follow the a% 
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XII. CachejieH: syphiliB, caucer, tnalttria, scrofula. 

XIII. Febrile and inflammatory diseases in geneml: 
[ymotic diseaseB, peritonitis, traumatic fever, meningitia, 

; iBflammatory affeutiona of the akiii : anthrax, fur- 
KudcIo, erysipelas, bums. 

XIV. Uiseasea dne to bydrsemic condition of blood 
Iwitb atony of tiBsuea: purpura, scnrvy, pyeeniia, etc. 

XV. Nervous proBtration from grief. 

XVI. Impedimenta to the circulation : abdominal 
tumors, cirrhosis, etc. • 

XVII. Temporarily, after excretion of irritating sub- 
etances, as balsam copaiva, tuTpentine, cubebs; of con- 
centrated, highly acid urine ; of oxali^te of lime and sharp 
crystals of uric acid. 

XVIII. Temporarily, iifter various VHscuIar contrac- 
tions: cuuvulsioua, epileptic iind iuterniittent fever par- 
oxysms. 

3>rngB causing the Appearance of Albumin in the tJrine; 

I. Aiisisthetice, among them chloral hydrate. 

II. Many emetics and cathartics, especially drastic 
tathartics. 

III. Potassium nitrate. 

IV. Coffee (sometimes). 
. Fnchsin, especially arsenical fuchsin. 

VI. Various metallic salts: the mei'cnrials, soluble 
K>mpounds of antimony and lead, some salts of silver, 

und of cadmium, uratiluui nitrate, salts of copper, the 
Bsiiicals, chloride of gold and platinum. 

VII, Poisoning" from araenuretted hydrogen, carbon 
Fprotoxide and dioxide, phosphorus, iodine, potassium 

(dide, carbolic acid (sometimes.) 

c of patient who ha 
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The iDJection of water into the veins may produi 
albumin in the iiriiie. 

Albumin is more often found in the uriue of those who 
live in high altitudes tliau in that of those who lire iu 
low 00 HH tries. 

The following poijita in regard to the appearance of 
albumin iu the uriue are of particular importance : 

(i.) In diphtheria, albumiu in the urine appears early 
in the disease, an occurrence which is deemed of diagnos- 
tic significance. 

(ii) If albumin occur in the uriue of a pregnant 
woman, look for ccuta (with the microscope,) and other 
evideocea of renal disease. Since puerperal eclampsia is 
often accompanied by parenchymatous nephritis, i. e., in- 
flammation of the substances of the kidney— the mere 
presence of albumin alone, without other signs of kidney 
disease, is not necessarily alarming. 

(iii.) If the urine contain leucorrhojal discharge or 
spermatic fluid, albumui may be found due to their 
presence and no kidney disease is necessarily present. 

(iv.) A' pale, dilute urine abundantly albuminous is 
more indicative of Brigbt's disease than a dense, high- 
colored urine with less albumin, which is more apt to be 
indicative of pyrexia or some impediment to the circular 
tion of the blood. 

(v.) If pns or blood be found in the urine, see next 



False Albuminuria. — When the urine contains pas or 
blood, a not largo amount of albumin is likewise foaud; 
this is tbe albumiu of the blood or of the pus since both 
of these substances contain it ; to get an idea of about 
how much albumin belongs to pus, add to normal urine 
some pus from a suppurating wound and after allowing 
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ibhe Bediment to form, a,])pl; the usual albumin test. (See 
Part I.) 

This coudition is termed /atea albumimtria and is foniid 
in diseaaa of the excretory passages and bladder, as, 

(i.) Cystitis. 

(ii.) New growths in the bladder. 

(iii) Stone in the bladder. 

(iv.) Prostatis and hypertrophy of prostate. 

Again, there are diseases in which besides pus and 
blood, more alhumln occurs in the urine than the pus and 
blood will account for; these are diseases of the kidney- 
pelvis— pyelitis in ita various forms; bremorrhage from 
the kidney may be accompanied by more albumin than the 
Wood will account for. 

Brighf B Disease. — Albumin is found in the urine of 
the Tarioas Bright's diseases, accompanied generally by 
abuudaut casts, reual epithelium, and fatty cells, by the 
pTesence of which they can be differentiated from simple 
hyperemia, febrile hypersemia, renal stasis proper, and 
Saiae albuminuria. 

Vnlpian has noticed that in Bright's diseases the 
albuminoids in the saliva are augmented. 

In Bright's disease the albumin in the blood is dimin- 
JBhed. 

Bmnmaif. — Sir Henry Thompson makes the following 
observation in regard to albumin in the urine: "When- 
ever clear iiriue of acid reaction, free from blood, con- 
tains a notable amount of albumin, such albumin is 
nsually of renal origin. 
Professor Wood on Quantity of Urine in Bright's Disease: 

An important aid in tlie diagnosis of the Bright's dis- 
eases, is knowledge ot tiie daily amount of urine passed. 
"In only an e.fceedingly small percentage of the cases in 
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which I ezamine the urine I am able to leam, approlt- ~ 
mately, how mach the patient is pasaiiig," says Prof. £. 
S.Wood, of the Harvard Medical School; "iu prirate 
practice measuTetneot of the urine, in cases of kBovn ovjl 
suspected renal diseaBe or complication, is the i 
ceptiou. • » • 

"It is no hardship to require actual nieafluremeat of the 
urine in case of patients who are not confined to the 
house, since they can be provided with a wide mouthed 
bottle fitted with u tight stopper and sutKciently large to 
contain tl)e amount passed at a single micturition. This 
bottle can be graduated into twenty-tive or fifty cubic 
centimetre spacoa or into fluid ounces, by a Gle mark on 
the gluBS or by marks on a atrip of pajjer pasted on the 
outside. This may, if necessary, bo carried in the pocket 
and the amounts passed at eacii micturition be noted; 
■ • ■ in acute parenchymatous nephritis the amount 
is at first much diminisheJ, and iheu gradually increases 
with the diminution of the inflummatiou op to the nM 
mal amount; with convalescence it exceeds the normal 
considerably : and finally, iu those cat^es which termioat 
in recovery with eompleta restoration of the kidney to i 
healthy condition, it falls again to tlie norojal 

"In chronic parencbynintous nephritis the amount o 
nrine is always below normal, any increase above normil 1 
rare or temporary. With the increase of the digoaaftJ 
accomjMinicd by increasing dropsy, the amount is vexfA 
small and the urine concentrated; but when the piogrea-J 
sion is not active the amount is but little below normrf 

"In both interstitial nephritis and amyloid d( 
tion the amount of uriue is largely increaseil, 
three and four times the normal amount except during ^ 
short timo provioiis to death when the quantity may 1 
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H than normal. In complicated caaes, nfaicli are far 
more common than uncomplicated oiiee, the anionnt of 
urine varies according to the nature and extent of the 
complicating aflectiou. • • » The result of tlio ad- 
mixture of chronic or acute parenchymatous nephritis 
with either the interstitial or amyloid degeneration, is to 
diminish the amount of nrine and the amount of this 
diminution is dependeut upon the extent of the paren- 
chymatoua complication • • • • 

"If a parenchymatous affection exists as a complica- 
tion of either an interstitial nephi'itis or an amyloid 
degeneration, it ia almoet sure to be detected by the 
increased amount of. albumin and the character of the 
sediment; the mensuremout of the amount of urine is 
often in these cashes of especial importance in making a 
diajrnons of siicli coriiiilicationp. If, for example, we 
have a s[)ecimen of urine with hyaline, granular, aud 
fatty renal epithelium iu the sediment, and at the same 
time the urine couiains a considerable amount of alhu- 
mio. it is inipoasihle for ua to say whether it ia a case of 
}mre clironic parenchymatous nephritis, or one of the 
other forma of Bright's disease in which the pareuchy- 
matons affection is merely a complication; hut if we 
knew that the daily amount of uriue averaged between 
3000 and 3000 cubic centimetres, we might be reasonably 
snre that the parenchymatous disease was uot the princi- 
pal one hut only a complication. If the pareneiiymalouB 
affection is the principal one the amount of urine wiU be 
diminished, in which case it is impossible without the 
history of the case to determine the existence of auy of 
the other forma of organic reual diseases. 

" It is well known that Bright's disease is diagnosticated 
dbiefly by the detection of albumin in the urine and renal 
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caata in the nriniiry eedimeat, and I frequently meet 

physicians at the present time who pronounce the exist- 
ence of seriouH organic renal disease from these character- 
istics aloue, which may occnr without serious dieeafie of 
the kidney. Daily measurement of the urine in these 
cases is of very great assistance. In bypenemia of the 
kidneys, for iustauoe, due to disease or abnormal coudi- 
tion of some other organ we frequently find both alba- 
min and casts, and a knowledge of the amount of urine 
may prevent an error in diagnosis and prognosis, in 
passive hjpersemia of the kidneys, due to cardiac or other 
disease we find in the urine, so far us the kidneys are con- 
cerned, only hyaline and finely granular casts aud a tjaoe 
of albumin — conditions which are only found in the inter- 
stitial and amyloid forms of Bright'^ disease; but the 
average daily amount of urine in passive hypercemia 
diminished, while in the above-mentioned organic diaei 
it is much increased. 

"In active liyj>er^mia of the kidneys, due to the elim^ 
inadon of some virus or drug, the amount of urine is 
nsually diminished, owing to the febrile complication, 
and in addition to the sediment mentioned above in casea 
of passive hyperiemia, we find free blood and renal epi- 
thelium and usually an occasional blood and epithelial 
cast ; albumin is present only in mere traces. 

"These cliaracteristics of the urine and 
the same »s those of acut« nephritis, but in the pro] 
tion which they occur in the stage of convalescence, win 
in acute nephritis the amount of urine is increased, 
often much increased, while in this condition of h] 
teniia it is almost always dimintsiied. • • • 

" I hare known a diagnosis of chronic Bright's di 
to be made in a case of cerebral disease, in which 
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le contained a trace of albumiti and the Bodiment 
hjialme caste with blood and renal epitheliam ; yet the 
amonut of urine waa about normal and more than fifty 
grammee of urea were being eliminated — a condition of 
things which Bhould l6ad one to give at least a doubtful 
diagnoaiB, so far as the kidneys are concerned, and to 
wait for time to show whether a temporary or a perma- 

t affection existed. In this ca^ the casts and albumin 
lave entirely disappeared. 

In typhoid, rheuaiatic, and other fevers we often see 
the urine a few hyaline caste and a trace of albumin, 
[th a diminished amount of urine. In these cases 
pareueliymatouB disease of the kidneys can be eliminated 
by the character of the sediment and the proportion of 
albumin, and the same conipot<ition of the sediment can 
only he eliminated with absolute certainty by waiting until 
the fever has subsided and examining again, although 
a normal or increased amount of solids, with the diniin- 
lished amouut of urine, points very decidedly to the 

ince of auy serious renal disease. 

In many cases of acute rheumatism, especially after 
the exhibition of salicylic acid and the salicylates I have 
found a trace of albumin in the urine, and hyaline and 
finely granular casts with blood and renal epithelium in 
the sediment. • ■ » I have seen some of these cases 
in which the casts and albumin entirely disappeared, hut 
in which the diagnosis of chronic Bright's disease had 
been made; an error winch would not have occuiTed had 
due regard been paid to the amount of work which the 
kidneys were capable of doing and to the average daily 
loont of the nrine." 

rare cases of Bright's disease albumin may disappear 
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from the urine in the conrse of the disease ; It is often 
the ciise that it diminishes in amount. 

Hint! for Diagnosis of Bright'a Siieaw. — tJiine penna- 
iieutly albuminoua, when ueitlier pyrexia nor thoracic 
disease, nor otiier condition exists which may acconnt for 
the pret-ent-e of albumin, is apt to indicate organic dif 
of the kidney. If an abundant deposit containing casta 
and much renal epithelium or numerous casts and cells in 
a state of futty degeneration he also found, the proof is 
ahnost positive, if due regard to the quaiUiti/ of arine and 
to the amount of urea excreted, he paid. 

The lower the specific gravity in kidney tronbles the 
more serious the case. 

Si^ar. — The sugar which is found in urine is not cano- 
augar, hut njore cloifely resembles grape sugar or glucose, 
hence the term glycosuria. Glycosnria (sugar in the 
urine) is a very different thing from diabetes mellitus 
SDgar in the urine may often be found when the patient 
has not diabetes mellitus, hut the latter malady seldom 
exists without sugar m the urine. Sugaj- may appear iw 
the urine as a result' of the following diet: immoderate^ 
use of starchy and saccharine food ; generally the amouDb< 
of sugar in such cases is very small but occamnailtf iargt. 
amounts have been known to appear. 
Diseases not Diabetes Sellitus in which Sugar may Appear 

Temporarily in the TTrine: 

I. Cerebral disturbimouf, or ihose of llic uervona ay 
in general, es^iccially of the medulla 

II. Disturbance of various bodilj proi.esses: diminu- 
tion of rcBpiratioJi and absorption of oxygen; exoessin 
production of sugar by tlie li>er , dimmution of the alki^. 
lies in the blood. 

HI. Pregnancy and child-bed. 
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IV. Plethora, especially of women at menopause. 

V. Old age. 
YI. Skid diseaaee : sappitrative stage small-pox, suppn- 

' Tations generally, eczema of the genitals. 

VII. Tetanus rheuniaticua Eind intermittent fever 
(temporarily). 

VIII. Various disorders ; hepatic or gastric troubles, 
tfphns, malarial fever (6 to 8 grammes to the 1000 oubio 
oentimetres of urine at most), piieumouia, acute febrile 
(Hrocesses. 

IX. CoQviileBceuce froQi cholera, roiigeola, and erysip- 
, (amount Email). 

X. In various diatheses : phthisis, syphilis. 
XL Rheumatic gout and rheumatism ; if the gout be- 

is atonic danger of diabetes moUitua. 

XII. Gangrenous and ulcerative processes; uterine 
tlcers, severe burns. 

XIII. After paroxysms of whooping cough, asthma or 
giilepHj. 

XIV. After miseollaueons mishaps: blow in the epi- 
gastrium, disordered digestion, intense grief, sudden men- 
tal shock, exposure to cold, hereditary inflncnce. 
^ents which may cause Si^ar to Appear in the TJrlne: 

1. Oil of turpentine. 
^ IL Chloral hydrate and various anfesthetics. 
H III. Nitro-beuzol. 

H IV. Carbonic oside gas (poiSoning from). 
H V. Amyl nitrite. 

H Diabetes Mellitiu. — In diabetes mellitus large amounts 

^ at sugar may be persistently present iu the urine ; the flow 

of nrine is enormously increased, there is emaciation, great 

thirst, etc., in typical cases. If the urine of a patient per- 

wtultnily contain sugar, while at the same time other well- 
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known aymptoma are present, there is reasoa to test ' 
diabetes uiellitug. lii rare cases eugar may be absent. 
Diet which IncreaieB Sugar in the ITaine (to be Aroidel 

by Diabetica) : 

All substances containing sngar: sugar, sirups, pre- 
serves, sweet wines, champagne, beer, cider ; fruite con- 
taining sugar, as r:iisins, figs, bananas, pine-apples, mal- 
ous; farinaceous foods, as bread, pastry, dumplluga, rice, 
macaroni, vermicelli, tapioca, potatoes, carrots, lentils, 
kidney beans, etc. (Hardy.) 
Diet which does not Increase Sngar in the Urine (to b 

Used by Diabetics) : 

Boullion, cabbage soup, bisque soup, game, fiah, poul- 
try, atring beans, spinach, asparagus, tea and coffee with 
glycerine instead of sugar; slightly acid fruits, peaches, 
cherries, currents ; Bordeaux and Burgundy wines, i 
winea; alkaline mineral waters (in earlif stages of i 
disease). 

The amount of urine in diabetes mellitus may vary 
from eight to fifteen ])ints, occasionally over thrill/ pinta ; 
the specific gravity is generally very high, 1030 to 1053, 
generally about 1040 ; the color is apt to be pale, the a 
faintly agi-eeable like that of new mown hay ; the uria< 
froths readQy when poured from one glass to another. 

The urine is itself generally clear and its taste aweet. 

When the excretion is considerable in amount, exct 
iug four or five pints, the color may be described as ftfl 
pale straw tint and the asi>ect of the urine is noticeably 
bright, but^where the (quantity passed is less than this, 
the ordinary color obtains ; the average quantity of sugi 
passed daily ranges from 15 to 25 ounces, although men 
than two pounds have been observed. 

If the quantity of sugar is large a sweetish, whey-li 
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*MoT is noticed ; Bedimente are raTely obBerved in diabetic 
urine. {See FnngL) 

Freahly passed diabetic nrine is usually neutral or alka- 
line but soon becomes strongly acid owing to fermenta- 
tion ; if a bottle be filled with diabetic urine, corked aud 
set in a warm place, bo much carbonic gas may be gener- 
ated as to flow out the cork. Cloths soaked in diabetic 
urine, when dried, become sticky and look as if they were 
coat«d with honey. 

Albumin and Sugar Together. — Th, Frerichs finds albu- 
min occurring together with sugar under three conditions : 

I. Glyeoaiiria. 

II. Diabetes moilitus. 
ni. Chyluria. 

Albuminuria is a frequent complication of glycosuria, 
according to Frerichs, occurring in fifty per cent of such 
cases. 

Glycosuria may occur iu the coarse of acute and 
chronic cerebral affections, and witli it Frerichs found 
albuminuria in (i.) aneurism of brain rupturing into 
ventrieiea, (ii.) extensive apoplectic eiifusions, (iiL) puru- 
lent general meningitis, (iv.) chronic tubercular basilar 
meningitis. 

In acute cases the prognosis is occasionally favorable, 
most BO in meningitis, but in chronic cascB unfavorable 
as a rule. Nephritis rarely complioates diabetes mellitus 
— in five per cent only of the cases observed by Frerichs. 
All cases of diabetes mellitns complicated with phthisis 
and albuminuria termiuated faially ; oti]erB where the 
albuminuria depended on cystitis and subsequent nephritis 
ended iu recovery. In ehlyuria (cliyle in the urine) 
albumin, sugar, and fat may be found in the urine. 

Bile. — The presence of bile coloring matter in the urine 
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is of Blight climoal importance ani the occurrence of biltf 
acids very rare. In tcterua and in phoHphorus poisoning, 
aliu after severe bums, bUe may be detected in the nrine, 
but the demoustration of its presence there is not the 
only means of diagnosing these conditions, as may readily 
he imagined. Urine containing hUe pigments is richly 
colored, deep brown, reddish brown, greenish brown, diffk 
green or grass green ; ic foams strongly on being shaken 
and colors unsized paper yellow or greenish. 



DEPOSITS. m 

The terms urinarj/ sedimeni, urinary deposit, are used 
to describe the various substances precipitated from nrine 
{in which they are held in solution or suspension) when 
this fluid is at rest for a longer or a shorter time. 

Normal urine on standing shows a light, scarcely vidj 
ible cloud ; when, however, a plainly visible turbidity t 
seen which, as the urine Rtands, shows a tendency to fonn'1 
a sediment, it is necessary to esamine the same with a 1 
view to ascertaining the constituents of the ( 
their clinical significance. 

Beale divides deposits into throe classes : 

I. Light, floccnlent, trunsparent, voluminous deposittfl 
mucus and epithelium, spermatozoa, vibrions, fungi, ca8t$ 

II. Dense, opaque, bulky : urates, pus, phosphates. 

III. Granular or crystalline, small bulk, sinking to bot 
torn or deposited on sides of the urine glasse.s : uric aoii 
calcium oxalate, triple phosphate, cystin, lime carbouatq 
blood corpuscles. 

N. B. — A very thick, glairy, gelatinous deposit is psj 
altered by the action of ammonium carbonate. 

The distinction between the first two classes is eaBil|| 
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TaoAde, inaemDoli as uratea, pas. and phoEphabee, Class II, 
soon sink to the bottom of the urine glaaa, leaving a 
Btratum of clear urine above theni, wlierea^ the conatitu- 
.fints of Class I. are so light as to r&^uire a long time for 
lettliog, and even then, the eupemataut urine will not be 
■ clear as in case the deposit were of Clasa I. The esseu- 
ul characteristic of deposits of Class III. is their very 
mall bulk compared with that of the others. 

By noticing to which of these three classes a sediment 
leems to belong, the physician may gain considerable 
e in his chemical or mioroscopioal examination of the 



The order in which the conatltaents of sediments will 
B described ia as follows : 



Urates, 

Uric acid. 

Calcium oxalate, 

Calcium carbonate. 

Fate. 

Ifncus. 

Epithelium, 

Tube casts, 

Blood. 

Pus, 

Spermatozoa, 

Fungi, 

EntozOLi. 



- Unorganized sediments. 



Organized sediments. 



Fhoaphatio SepositB A deposit of phosphates in the 

mine indicates an alkaline or neutral condition of the 
aeoretion which if occurring after a meal or after partak- 
ing largely of fruit, carbonates, citrates, or acetates of the 
alkalies ia of no clinical importance. If, however, a 
deposit be aeon daily for some little time with an alkaline 
neaction of the urine, examine with the microscope: if 
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the deposit be (i.) amorphous — i, e., containing no crye- 
tale — nervouB cxliauatioii ae from severe stuiiy or loss ol 
Bleep maybe indicated, provided copious draughta ot min- 
eral watt-rB bad not been taken; if the deposit be (ii.) 
eryetalliue and consist of (a) calcium plioephate, it may be 
due merely to diet rich in Itme, or elsa to disease of the 
apinal cord and chronic vesical affections ; if the deposit 
be crystalline and consist of (b) ammoninm magnesium 
phosphate it is of considerable clinical significance, if 
occurring in freshly pasaisd urine. 

Ammonittm Hagnesiiim Phosphate, — When the urine 
is alkaline from the presence of volatile alkali, i. e., am- 
monia formed from decomposition of urea, we have in 
addition to the deposit of phosphate of lime, crystals of 
ammonium magnesium phosphate — "triple phosphate" 
as it is sometimes called. The presence, therefore, of 
crystals of triple phosphate when persisiettt in the urine 
is indicative of local disease of the urinary organs and not 
of constitutional disturbance. 
Diseases in which Triple Phosphate is Deposited in t 

Urine: 

I. Retention of iirine (after). 

II. Paralysis of the bladder. 

III. Formation of calculus. 
N. B. — A deposit of triple phosphate in stale urine, 

that received into dirty chamber vessels is of no clinici 
significance as regards the above tiiree conditions, 
over, a dirly calkeie?- may be responsible for fermentatloi 
of the urea in the nriue while in the bladder and tripj 
phosphate may appear. In order, therefore, to form ^ 
correct idea of the clinical signiHcance of this snbetaoi 
it must be discovered in urtne freshly passed into a clei 
vessel. 
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Urate Deposits. — Patients often complain of a "brick- 
dust" sediment in the urine, and this lurid deposit causes 
them much uneasiness, suggesting by a logical (?) pro- 
cess the presence of the terrible destroyer " Bright's dis- 
ease"; practitioners having "the wisdom of a serpent" 
should thoroughly appreciate the fact that occasional 
"brick-dust" sediments are as "harmless as a dove"; 
they may be due to one or more of the following : 

Causes of an Occasional Brick-Dust (Amorphous Urate) 
Sediment in the Urine: 

I. Over-eating or drinking ; also prolonged abstinence 
from food and drink. 

II. Great exertion, revelry or excitement. 

III. Hard study. 

IV. Fright. 

V. Change in the manner of living ; getting out of a 
warm bed into a cold room. 

VI. Profuse perspiration with diminution of amount 
of urine. 

K frequent 01 perdstent ^^hriok-dvi^V^ sediment should 
on the contrary receive the most careful attention of the 
busy practitioner. 

Diseases in which Urates are Deposited in the Urine: 

I. Febrile disturbances; " colds," fevers, inflammatory 
diseases; here we may include pulmonary emphysema, 
ordinary fevers, capillary bronchitis, diphtheria, dysentery, 
influenza, intermittents (febrile stage), nephritis, scarlet 
fever (at eruption), tetanus, acute polyarthritic rheuma- 
tism, after severe burns, etc. 

Diseases in which Urates may be Steadily Deposited in 
the Urine: 

I. Non-inflammatory disorders : (i.) Chronic affections, 

no 
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heart, liver, spleen : (ii.) Digestive disturbances in chil- 
dren (milky white urates) ; (iii.) Incipieuee of gravel or 
calculus. 

"The presence of uric acid and of urates in the urine 
in form of deposits is one of the most constant signs of 
functional derangements of the liver." 

In a word, then, sediments of urates of pathological im- 
port usually occur in febrile states, or febrile exacerbations 
of chronic diseases ; in such cases we find, as a rule, a dimin- 
ished amount of urine, of strongly acid reaction ; the color 
of the sediment may vary from clay to brick red, rose red or 
cinnamon ; the richer the color the^ more the evidence of 
functional organic derangement; the paler the color, 
the worse the condition of cutaneous functions, usuaUy. 
Blows in the region of the kidneys, fatigue or congestion 
of these organs, due to local causes, may cause urate 
deposits which if occurring in (he bladder tend, of course, 
toward formation of stone. In most cases where urates 
are steadily deposited and no febrile or inflammatory 
symptoms are present, incipient gravel or calculus is indi- 
cated and usually disease of some abdominal organ is apt, 
at the same time, to exist. 

The urates of which we have been speaking thus far 
are the amorphous or non-crystalline, but occasionally in 
gout and in some febrile attacks, especially of children, 
when the urine is scanty, high-colored of high specific 
gravity, and long retained in the bladder, the crystdlUm 
sodium urate (Fig. 10) may be found. "This substance 
being precipitated within the urinary renal passages is an 
unwelcome visitor, irritating, as it may, the mucous mem- 
brane of the bladder and urethra with its bristling crys- 
tals; it has been known to occlude the urethra with 
impacted masses of its deposit and the frequency of vesi- 
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cal calculi in children may jKiSBibly be due to the oocur- 
tence of this dei>osit." 

(In exaniiniug urate defiosits mieroacopioally always ' 
procure fresh urine, not uver a day old, since various 
forme of crvatalliue uraiea may be deposited at the end of 
acid fermeiitatiou aud at the beginning of and during 
alkaline.) 

Ordinary amorphous urates appear as iiregiUar particles 
of granular powder ; to tell them from amorphous cal- 
cium phosjihat*, add at'etic acid — tbe phosphate is dis- 
Bolved but the urates gradually turn into uric acid. 

Free ITrio Acid M a Sediment. — Uric acid. iTi a free 
state, i. c, imcombined with soilium, i)otaaaiiini, etc., is 
frequently found as a deposit in tlie urine, rwrmaUy so 
when the iirim has entered the vondition known as acidfer- 
msnlation, i. e., when twelve to twenty hours old. 

Deposits of uric acid depend upon ohaiiges iu the 
urinary secretion. (Italfe.) 

Deposits of Uric Acid in the freshly-paBsed Urine: 

I. Due lo abrnkdo mereane in the acidity of nrine: (a) 
Ocoflsioually iu winter, action of skin checked, acidity of 
the nrine increased and uric acid deposited ; {i) eczema, 
psoriasis and other cutaneous disorders ; (c) all forms of 
dyspepsia associated with irregular secretion of gastric 
juice. ("Acid dyeiTe]iBia." — italfe.) 

II. Dae to relative increase in the acidity of the urine : 
(a) Snmmer weatlier, when persttiration beiug increased, 
amount of urine is diminiglicd and uric acid dejiosited ; 
(i) for same reason in febrile and iuflauimutory disorders, 
esjtedally iu rhenmatie fever and iu diarrbcea; (c) alter- 
nating with apiiearance of sngiir in the urine- — sugar dia- 

.ftppeariug, uric acid is dejiosited, and vice versa ; (il) m 
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urine oi ill-nourished or strumous children caused by 
deficiency of alkaline phosphates. 

Hints for Diagnosis. — If the deposit of uric acid occur 
before the urine cooh or immediately after it, the formation 
of gravel or stone is to be dreaded. 

If the deposit occur three or four hours after the 
urine is passed, gravel and stone are not so much to be 
dreaded. 

If the deposit occur twelve to twenty hours after the 
urine is voided, when acid fermentation has set in, it is 
perfectly normal. 

Accoi'diug to Anstie, nothing is more common in neu- 
rotic patients, without rheumatism, than a fluctuation 
between lithiasis and oxaluria from defective secondary 
assimilation of food. 

In gout, uric acid and the urates are held back, but 
after the paroxysm, are often voided in great abundance. 

Calcium Oxalate. — Fuerbringer shows that oxalic acid 
in small quantities is a normal constituent of urine. 
Oxalate of lime (lime and oxalic acid combined) deposits, 
on the contrary, are, if permtent, of pathological signifi- 
cance. Occasional deposits of lime oxalate may be due to 
physiological causes : 

I. Derived directly from food by the ingestion of sub- 
stances containing oxalate of lime, as cauliflower, bananas, 
carrots, apples, asparagus, turnips, onions, rhubarb, garlic, 
tomatoes, sorrel, gooseberries, water cresses, parsnips, etc. 

Persons in weak health eating heartily of these vege- 
tables will often have an attack of indigestion in conse- 
quence, and lime oxalate crystals will temporarily appear 
in the urine. 

II. Derived indirectly from food, incomplete oxidation 
of sugars, starches, and fats ingested. 
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Sngar, starch and fat are, it is koowo, converted finally 
into carbonic acid and water in the system; any check 
to this process of coiiversiou will lead to the appearance 
of oxalate of lime crystals iu the urine, which will in due 
time disapjear without any apparent alteration of health- 
Ill. Certain drugs, as gentian, rhubarb, squill, vale- 
rian, and many others ; alkalhie waters, carbonated drinks, 
fermented liquora, sparkling wiues, may be respouaible, if 
taken, for the appearance of lime oialate crystals in the 

Diaeaaes in which Oxalate of Lime may be Deposited in 
the Urine: 

I. Febrile disonlers. 

II. Pulmonary and cardiac affections in which respira- 
tion is impeded. 

fc III, Disorders of the hepatic fiinctiona. 

B.IV, Depressed conditions of the nervous system. 

IP In these disorders the urine is generally of a deep orange 
color, of high average specific gravity, containing excess 
of urea and phosphoric acid and genendly turbid with 
mucus and urates ; the deposits of oxalate of lime are 
not always persistent, often disappearing for a few days 
to return again in great abundance. 

Besides the disorders just mentioned, oxalate of lime 
crystals may l)e fouml in the urine of (i.) gpermatorrhcea 
and (ii.) dyspepsia (CL^rtaiii forms). 

It is \o the latter of tliese two diseases that the term 
"oxaluria" properly belongs, wJiile to the deraugements 
associated with tiric ocirfdeposiia the term "lithEemia" is 
given. 

According to Italfe tlio victims of oialuria are most 
frequently country paiiunt^, especially those residing in 
■^amp and marshy districts or on cold, ill-drained clay 
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soils ; situations, in fact, in which catarrhal affections of 
the intestinal canal are likely to be engendered. The 
nrine is usually of a pale greenish color, the quantity in 
twenty-four hours normal, likewise the specific gravity. 
Its chief characteristic is the de|K)sit of crystals of oxalate 
of lime which are found most abundantly in the morning 
urine passed on first rising. Owing to the presence of 
these crystals causing irritation of the mucous membrane 
of the bladder, micturition is frequent and urgent, though 
the quantity of urine passed is not large. 

Patients suffering from oxaluria experience considerable 
mental depression and various anomalous symptoms indic- 
ative of nervous disturbance, as burning sensation across 
the loins, tightness and dragging around the abdomen, 
shooting and burning pains in the lower limbs, twitching 
of certain groups of muscles, with often a feeling of 
numbness, deadness and coldness. Treatment directed 
to the relief of the dyspeptic condition may result in im- 
provement, enabling the physician to differentiate this 
disorder from early stages of locomotor ataxy. 

Sunmiary. — Oxalate of lime crystals may be found in 
the urine as follows : 

I. After ingestion of certain articles of diet ; of certain 
drugs. 

II. After incomplete oxidation of sugar, starch and 
fat. Kegulation of diet, change of air, etc., improve this 
condition. 

III. From increased tissue metabolism as shown by in- 
crease of urea and phosphoric acid, found in many dis- 
orders of liver, heart and lungs — high-cohred urine. 

IV. Spermatorrhoea. 

V. Persistent deposits of oxalate of lime in those cases 
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of dyspepsia to which the term " oxaluria"' is applicable — 
Ixght-colored urine. 

A constant and large deposit is proof of an abnormal 
condition which renders the formation of oxalate of lime 
("mulberry") calculus possible. 

Eemarks of Bouchardat on Urinary Sediments. — Bou- 
chardat calls attention to the fact that persistent depos- 
its (gravel) in the urine, of urates, oxalate of calcium, 
and triple phosphate indicate a superfluous amount of 
these substances in the circulatory apparatus, and deaths 
from embolus, sanguineous or serous effusions into the 
encephalum may take place in such cases ; softening of 
the brain and senile gangrene may be due to capillary 
emboli caused by a deposit of these substances in the 
minute vessels of the brain ; ecchyniosis of the retina in 
glycosuric amblyopia, accommodative asthenopia, paral- 
ysis of the accommodating muscle, and pareses of accom- 
modation would appear to be due to the same cause. 

Fat. — Rassman divides the affections in which fat occurs 
in the urine into three classes: 

« 

I. Ohyluria — parasitic and non-parasitic — where albu- 
min and not infrequently fibrin are found. 

II. Fatty degeneratmi at some point of the urinary 
apparatus — also where pus from an old abscess finds its 
way into the urinary passages. 

III. Conditutional affections associated with marked 
cachexia or dependent on systemic intoxication, as : 

(i.) Phthisis. 

(ii.) Long-continued suppuration. 

(iii.) Pyaemia. 

(iv.) Yellow fever. 

(v.) Poisoning by phosphorus, by carbonic oxide gas 
(or after poisoning from external use of carbolic acid. — 
Weiss.) 
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(vi.) Chronic poisoning by turpentine. 

(vii.) Severe injuries to the bones. 

In regard to chyle in the urine very little is known ; its 
presence is not necessarily unfavorable, except when 
accompanied by coagulated fibrin and renal casts. It 
may occur during the course of epilepsy, erysipelas, dia- 
betes, tuberculosis and other maladies. 0. Bowen in the 
Brituth Medical Journal reports a case where free oil 
ap{)eared in the urine of a young person who was taking 
cod-liver oil, ceasing when the latter was discontinued. 

Large amounts of oil in the urine may indicate not only 
an abscess opening into the urinary tract, but also may 
show that there is sloughing going on sufficient in extent 
to set free the oil of the fatty tissue ; a case presenting 
the above conditions is reported by Dr. Gushing, of Boston. 

Such cases as the above are rare and, in general, unless 
the urme be chylous, no great amount of fat is usually 
found. 

When we see fat drops floating on the surface of a 
specimen of urine, it is well, before making a diagnosis, 
to be sure that unclean, oily or fatty urine glasses, 
chamber vessels, medicine glasses, etc., have not been 
used ; if the urine has been drawn off with a catheter 
freshly oiled, oil may be found in the urine. 

Mucus. — It will be remembered that a scarcely percep- 
tible mucus "cloud" is normal in urine; when, however, 
this is distinctly visible and readily characterized, a patho- 
logical condition of the urinary passages is indicated. 

Conditions under which Mucus is Present in Abnormal 
Quantity in the Urine: 

I. Irritation of the mucous membrane of the urinary 

passages in general: vesical catarrh (mixed with pus). 
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II. Iiritatiou of genital luncoun membrane (in women). 

III. After goiiorrhma : {long mucus plugs). 

IV. Fevers aud acute diseases: pneumonia, pleuritia, 
' typhoid fever, meniugitis, intermittents, pulmonary and 

intestinal catarrhs, acute delirium, epilepsy. 

InaBiimch as irritation of tlie urinary tract may develop 
into inflammation, it is of great importance that the 
practitioiier be able to tell whether he have mucus preaent 
in a specimen of urine (irritation) or pus (inflammation) ; 
if he find large quaiitiiiea of mucus he may be able by 
proper treatment !o prevent the irritation of the mucouB 
membrane of tJic urinary tract from developing into m- 
flammatiou, and if pus be pitssed it is important not to 
mistake it for nmcns. 
Detection of Hucub: 

I. Examine the deposit, collected in the usual manner, 
with a jxiwer of from 200 to 500 diameters ; if leucocytes 
(generic term for wliite blood corpuscles, pus corpus- 
cles, or nmcus corpuscles) be seen, either nmcus or pus ie 
present ; add a drop of acetic acid and if pale, delicate 
fibriltated or finely punctated bands or threads, sometimes 
tortuous and frequently anastomosed, appear (Fig. 14), 
(precipitaffld mucin) mucus is present and the corpuscles 
will now show nuclei ; pus is not excluded by tliia exam- 
ination, since the pus corpuscles are of the same form as 
the mucus corpuscles and act the same way with acetic 

I^d, namely, show nuclei. 
I n. Hnoiu, Pub, or both? 
L Thus far, then, it has been decided that mucus is 
present and jxissibly pus also ; next, filter the urine and 
set the filter paper aside to dry. Now teat the filtered 
urine for albumin and if any be found, pus is in all prob- 
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ability present ; if none be found mucus is present, as 
determined by the microscope, but pus is not. Some 
times the albumin of pus is so small in amount as to 
escape the notice of the person testing. Mucin is not 
precipitated by mercuric chloride but pyin is. 

Mucus is often present in considerable amount in the 
urine without betraying itself by causing any turbidity; 
to ascertain whether this be ti*ue, add to comparatively 
fresh urine acetic acid which will cause a cloudiness which 
will clear on subsequent addition of hydrochloric acid. 

In II. we directed the filter paper to be dried ; if a 
glistening "varnish" be seen adhering to it after it is 
dried, mucus in abnormal amount is indicated. The use 
of the microscoix) will confirm the chemical tests for 
mucus; the mucus "cloud" with a power of 450 to 500 
diameters shows besides corpuscles, epithelial cells and 
fatty droplets, a very pale, almost invisible substance ; the 
addition of a drop of acetic acid causes the corpuscle 
nuclei to appear, the epithelia to grow paler, and the pale 
substance to become fibrillary or finely punctated. 

We wish to call attention again to "muco-pus" which 
must not be mistaken for mucus ; when, as in vesical 
catarrh, a glairy deposit is found adhering closely to the 
sides of the vessel, this is not mucus alone but a mixture 
of pus and mucus rendered glairy by the action of carbon- 
ate of ammonium. As has been observed before, this 
substance camiot be dealt with chemically or microscopic- 
ally to any advantage ; the most we can do is to filter the 
urine and test for albumin which if present in small 
quantities indicates the presence of pus; also observe 
whether triple phosphate crystals are present. 

If we desire to know where mucus comes from, the 



CLINICAL SIGNIFICANCE OF URINE. 155 

character of the epithelial cells always present in it may 
aid us, although any arbitrary classification is impossible. 
These are: 

I. Eound cells from urinary tubules of kidney and 
deeper layers of the mucous membrane of the pelvis of 
of the kidney, and are complete spheres with nuclei. 

II. Conical and tailed cells from pelvis of the kidney, 
twice as long as broad and broader at one end than at the 
other, with spindle-shaped prolongation at one end or 
both. 

III. Flat cells from vagina or bladder, described as 
irregular, polygonal lamellae, with distinct nuclei situated 
nearly in the centre. 

IV. Epithelial cells of urethra are like those of kidney, 
but albumui is usually present with the kidney cells and 
not with the urethral. 

Epithelium. — A sediment occurring in the urine may 
contain epithelial cells from various portions of the 
urinary tract. 

Diseases in which Epithelium is increased in the Urine: 

I. Affections of the kidneys : serious if abundant and 
accompanied by albumin, blood, casts, etc. 

II. Affections of the ureters : serious when as in I. 

III. Leucorrhoea or specific inflammation of vaghia. 

IV. Catarrhal inflammation lining membrane of the 
bladder. 

V. Catarrhal or specific inflammation of urethra. 

VI. Strumous diathesis : female children. 

It must be carefully noted that an abundant, amor- 
phous-looking, light, cloudy deposit, consisthig of epithe- 
lial cells from the vagina, is found in the urine of females 
when none of these diseases may be present ; this deposit 
will be greatly increased in leucorrhoea. 
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In acid urine the epithelial cells are preserved for some 
length of time, but in alkaline urine they are gradually 
destroyed, becoming first swollen and transparent. 

If, together with casts and albumin, the round cells 
are found, they have probably come from the uriniferous 
tubules, or if there are symptoms of impacted calculus, 
from the pelvis of the kidney ; otherwise from the urethra, 
Cowper's gland, or the prostate. 

Tube Casts. — A urinary sediment may contain tube 
casts ; these are cylinders or moulds formed in the urin- 
iferous tubules and consisting of some transparent mate- 
rial which is formed in or poured out into the canal and 
there made firm, entangling in its meshes whatever may 
be in the tube at the time of its effusion. 

Their presence in the urine is significant of congestion 
or inflammation of the kidney ; this may be (i.) tempo- 
rary or (ii.) permanent. Constant presence of tube casts 
in the urine may indicate serious trouble, if albumin, 
blood, etc., occur, and the quantity of urine is abnormal. 

Diseases in which Tube Casts Appeax in the Urine: 

I. All cases of renal congestion and in acute or chronic 
Bright's disease. 

II. Acute diseases (temi)orarily) : bronchitis, pneu- 
monia, convalescence from scarlet fever. 

III. After heavy doses of various drugs. 

IV. Purulent infection (some forms) ; icterus after 
attempt at asphyxia witli charcoal. 

Classification of Casts. — ^Description. — Voluminous, of 
greater or less length (rarely exceeding -^th of an inch) ; 
variable aspect ; pale or hyaline, granular or covered with 
epithelium ; sometimes distinctly, sometimes indistinctly 
outlined ; generally round or club-shaped extremities : 
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(a) Very 
pale or 
transpar- 
ent amor- 

ph 0U8, 

cylinders. 



With badly defined 
margins, often 
twisted or varicose -< 
branching and sub- 
dividing. 

With clear, well-de- 
fined margins, 
sometimes i u t e r - ^ 
sected by fractures. 



Uncolored 
by car- ^ 
mine. 



Mucus 
casts. 



Colored by 
carmine 



Hya- 

line or 
waxy 
casts. 



(i) More or less 
dark epithe- 
lial or gran- 
ular cylin- 
ders (200 to 
400 diame- 
ters). 



No line of contour ; epi- 
thelial cells united into 
into a cylinder. Never '* 
very narrow. 



Epithelial or 
granular 
casts. 



A more or less distinct 
line of contour; fun- 
damental substance, 
finely .irranular,studded 
with blood corpuscles. 

Any of the above may undergo fatty degeneration. 



Fibrinous or 
blood casts. 



Brigkt's Disease and Tube Casts. — In acute desquama- 
tive nephritis we may expect to find epithelial casts, as 
well as both large and small hyaline casts, blood and oil 
casts ; when the acute desquamative nephritis has passed 
into the chronic state albumin may be present in the 
urine, but not necessarily casts, for several years. As the 
chronic disease progresses the urine loses its normal color 
and grows more or less colorless, the deposit more dense 
and copious, containing large granular and hyaline casts 
indicative of granular contraction of cortical portion of 
the kidney. 

A few oily casts and cells, together with other casts, 
have no special unfavorable significance, but if albumin 
be found steadily for weeks and months, and oil casts 
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preponderate in the deposit, there is reason to fear faity 
. degeneration. After scarlet fever in some cases, instead 
of the desquamative tubular nephritis which often results, 
we may find what is called glotnerulo-nephrilis, indicated 
by presence in the de])osit of white cell casts. 

The small, red, granular kidney is indicated often by 
copious amount of urine of low sjXJcific gravity, not 
always much al])umin, granular casts and scattered epi- 
thelial debris, and late in tlie disease often large hyaline 
casts. 

Larduceous degeneration is not always easy to diagnose 
from the urine which, Iiowever, may be copious, clear and 
containing no sediment, but in most cases a light cloud 
can be seen containing small, liyaline, and finely granular 
casts with, occasionally, oil casts and cells. It is well to 
bear in mind that Bright's disease should not be diag- 
nosed solelv from observation of certahi conditions in the 
urine ; it is not the province of this work, however, to 
dwell uj)on the dropsy, condition of the eye, headache, 
giddiness, twitching or cramp in certain musdes, dry, 
harsh skin, condition of heart, etc., which may 1x3 found 
in the course of the malady. 

Hsemoglobin in the Urine. — In (certain diseases and 
after poisoning by certain substances, the coloring-matter 
of the blood mav be found in the urine. Such a condi- 
tion is termed Jue/noglobifiwia, and differs from " blood '^ 
in the urine in that no Ijlood corpuscles can be detected 
with the microscope, the coloring matter alone being 
present. In su(;h cases the urine may vary in color from 
red-]jrown to inkv ])lack. 

Circumstances under which Hsemoglobin may be Found in 
the Urine: 

I. Severe scurvy and purpura haemorrhagica. 
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II. Typhus witli (liaeoliiUou of tlie blood; aeptiu fever. 

III. After scarlet fever, after transfusion of blood, and 
occasionally in hemophilia. 

IV. Epidemically, ue ii diseaBe among the new-born.* 

V. As a piroxysmal disease after eiposure to cold or 
nuder certain malaria! rondifcions {especially in yomig 
males). 

VI. After poiaouiug hy (i.) phosphorus, (ii.) copper 
aalpbate (Starr), (iii.) carbonic acid, hydrocyanic acid 
and arseniuretted hydrogen gasses (inhalation of). 

VII. In chronic lead-] wis oniug. 

VIII. After injection of glycerine into the blood. 

The temporary presence of this substance in the urine- 
is not alarming but when it occurs permanently the prog- 
nosis is doubtful. 

Before tlie diatc'iosw of htemoglobiuu ria ia made the 
urine should be carefully examined for blood -corpuscles ; 
if none be found some of tlie granular matter which may 
form the sediment should be dried on a glass slide, com- 
mon salt rubbed into it, a hair laid across, a cover glass 
applied, and a drop of glacial acetic acid allowed to enter 
beneath the cover. If the slide be then warmei and 
subjected to examination with a power of 600 diameters, 
crystals of hieiiiin will be seeu. Hiemin crystallizes in 
rbomboidal tubes. Further examination of some of the- 
sediment, with the spectroscope, will bring out the two 
absorption bands between D and E, characteristic of 
oxy htemoglobi n e . 

Blood. — Blowl itself may occur in the uriTie under the 
following conditions : 

I. Kidney troubles, ae (i.) acute Bright's disease, (ii) 

1 Dresden during Marclv 
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active or paegive congestion, (iii.) cancer or fungous 
^ growths, (iv.) tubercle, (v.) calculus in pelvis of kidney 
or in ureter, (vi.) parasites, as Billiarzia hmnaiobiay (vii.) 
pyelitis, (viii.) cancer of the pelvis and ureter, (ix.) 
traumatism. 

II. Bladder and urethral affections. 

III. External injury or violent exercise. 

IV. Administration in large doses of certain* drugs, as 
cantharis, potassium chlorate. 

V. Supplementary to haemorrhoids, or asthma. 

VI. Menstruation, uterine or vaginal haemorrhage. 

VII. Intentionally mixed with the urine for the pur- 
poses of ^deception. 

Urine containing blood will show with the aid of the 
microscope, blood corpuscles; in such cases the term 
hcBmaturia is used. 

Urine containing blood will also contain albumin, since 
blood contains albumin ; the physician should not, there- 
fore, jump at the conclusion that Bright's disease is pres- 
ent from finding albumin in urine, which also contains 
blood. 

The following table may aid in the diagnosis of blood 
in urine : 



From Kidneys. 

BLOOD PASSED. 

Bloody urine 
with elongated 
clots from ure- 
ters, is generally 
albuminous, usu- 
ally tube casts 



CHARACTER OF 
UKINE. 

Urine smoky or 
blackish-brown,if 
acid ; bright red, 
if alkaline. Forms 
a brownish -red, 
pulverulent mass 



PAIN, ETC 

Pain when 
moulds of clotted 
blood form in the 
ureters and are 
discharged in the 
urine. 
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GHABACTBB OP 


^M 


^H BLOOD FASBED. 


OBIFE. 


PAIN, sue ^H 


^^Ppresent, and 


or deposit Albu- 


^^M 


symptomB of 


min is found as 


^^^^^^^ 


ranaldiaease. 


well as renal 




Blood brown col- 


casts. 


^^^^^^M 


ored or like por- 




^^^^^^M 


ter, and not m 




^^^^^^^H 


profnae as when 




^^^^^^1 


from bladder. 




^^^^^^1 


Kephiitic Colic. 






Frequently 


Constant de- 


With pain in 


blood in uriae 


sire to urinate. 


region of kidneys 


^B from kidneya. 


Sometimes blood 


and along the 


■ 


clots in urine. 


course of the 
ureters. 


^^^ Kenal CEuioer. 






Prequent itnd 


Pus and en- 


Tumor found 


profuse bloody 


cephaloid matter 


in the loius ; and 


urine. 


present in the ad- 
vanced stages. 


deep-seated pains. 


Prom Bladder. 






Blood in small 


Urine ammon- 


Dull pain in 


flaky clots, not 


iacal ; with tena- 


region of bladder 


mixed with urine, 


cions mucus and 


and at its neck; 


Irat passing with 


phosphatic depos- 


frequent desire to 


ft. 


its — in feeble per- 


urinate. Some- 


, 


sons. Urine al- ' 


times retention 




kaline. 


from a eoagulum 
in the urethra. 


Abradon or TTloeration of Bladder. 




Blood mi zed 


Frequent de- 


Acute burning 


with muciiB or 


sire to urinate and 


pain in pelvic cav- 


pus in the urine. 


urine putrid con- 


ity, with uneasi- 




taining more or 


ness. 




less muco-puru- 






lent matter. 




Til 


^^ 


^^ 
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CHAEACTEH OF 


^H 


^H BLOOD PASSED. 


ITBINE. 


PAIN, ETC. ^^1 


^H Ualignant Disease 




^H 


^^1 Blood dark- 


Urination often 


More or lesa ^" 


^^H colored, with pu- 


difficnlt, painful, 


severe pain in vi- 


^^M trid, oSeoBive 


and with frequent 


cinity of the dia- 


^^M matters. 


desire to void the 




^H From Urethra. 




■ 


^^1 Blood couiiug 


The first jet of 


Perhaps sore-^^| 


^H without urine. 


nrine only is 


ness at the part 


^H in drops or in a 


bloody, the bal- 


from which the 


^H small stream. 


ance becoming 


blood issues. 


^^1 Sometimes small 


clearer and natu- 


^^^ 


^H 


ral. 


■ 


^H Vesical Calcnlne. 




■ 


^H Blood io urine 


Urine passed 


Pain in penir^^^ 


^^M after exercising ; 


often daring the 


or perineum, felt 


^^H or a drop or two 


day; apt to be of 


after (and often 


^^H with pain in the 


a florid color, and 


before) urinating. 


^^M last expolBive ef- 


the desire to urin- 


especially when 


^^H fort at urinatiou. 


ate caused by any 


pain is iucreaaed 


^^H BJid with pain at 


movements or ex- 


by exercise. Usu- 


^^H the time. 


ercise. 


ally pain at end^^H 
of penis. ^^H 


^^P Probable Frostatic Hypertrophy. 


■ 


^^H Blood in tim ate- 


Urijie frequent 


More or les^^H 


^H Ij mixed with 


especially during 


constant irrita-^^^| 


^^H urine, dark col- 


the night. 


tion at neck (^^^H 


^H ored and not 




bladder. ^H 


^^K mnch altered by 




^^H 


^^B circuDi stances. 




^^1 


^^B Chronic Cystitis or 1 


Chronic Inflammation of Neck of Bladder.i^^| 


^^H Urine contains 


Urine frequent 


Pain low down^^H 


^^m blood -corpnscles. 


and in small 


in belly. Slight^H 


^^M if any h^mor- 


amount during 


pain m expoUinig^^l 


^^M rhage be present. 


the day (frequent- 


the laat drop (4^^H 


^^1 Mucus increased. 


ly alkaline, fetid). 


nrine. ^^H 
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BLOOD PASSED. URINE. 

Chronic Prostatia. 

i Blood rarely if Urination nn- 
ever passed. duly frequent ; a 

small umco-puru- 
1 C n t diachiirge 
from iirot.lira; 
urine a little 
cloudy. 
Distended Hucoas KenibTaiie 
Urine difficult 
and incomplete ; 
paBsea by drops 
I involuntarily, but 

I in full stream on 

Gatheterizatiou. 



Dit 



shed 



sexual 

Pain at end of 

penis. Dull pains 

in perineum and 

vicinity. 



Pain in penis 
or perineum felt 
before urinating. 



Clironic Inflammation of Mucous Coat of Bladder. 



Blood occasiou- 

Ially observed, es- 
pecially when ul- 
cerations or 
abacosaea have 
formed. 
ires 
J 



Urine passed 
often daring the 
day in small 
quantities at a 
time; alkaline. 
Mucus increased. 



Dull pain in 
region of bladder. 
Heaviness in peri- 
neum ; wcakuesB 
in back. 



It ia wise to have the urine passed into two vosaols — aay 

ouuoe or two iu the first and the balance iu the second 
'tesseL 

Id cold weather- urates are often deposited in the urine 
giving it a lurid appearance which may probably frighten 
the patient into a belief that blood is present ; application 
of gentle heat will cause the fluid to clear if the urates 
are the constituents of the deposit. 

In case considerable albumin and tube casts are found 
together with blood, renal disease may be suspected (see 
Wood's Observations on Quantity). In bladde s 
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blood may be foand and a small amount of albumin cor- 
responding to tho blood but no tobe caste ; likewise in 
uiethral afFections. 

PuB.^ — According to Sir Henry Thompson, " pua may, 
inost commonly does, proceed from some local condition 
of the bladder." The abstract sigiiificanee of pus 
urine is a suppurative process in the urinary tract (urt>- 
poietic system) or an abscess communicating with it 

The following table may be of value in detenninii^, 
the cause of pus iu the urine : 



PAIN, ETC. 

from Bladder. 

Symptoms of acuta or 
chronic disease of the blad- 
der, as strangury, etc 



OBSBKVATIONS. 

"Urine alkaline. Triple 
phosphates present in fresh 
urine. If urine be drawn 
off with catheter in severe 
cases spindle-shaped cells, 
smaller than the vesical epi- 
thelial cells and nuoteated, i 
will be found with micro- ] 



I 



Fiom TTreters. 

Slight colicky pains 
along the course of the 
ureter. 
From TTiethra. 

That referable to gonor- 



Prom Vagina. 

Symptoms referable to 
leucorrhtea. 



Purulent fluid may hoi 
pressed out of the urethra, A 
between micturitions anda 
"shreds" may be seen in the ■ 
urine. 

Abundant pavement epi-^ 
thelium of vagina, andorJ 
microscope. 
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FAIN, ETC. 

Tiom Eidner Felvia. 

Lumbar paios. Absence 
oJ bladder or urethra aigiia. 

From Kidney Farencliyiiia. 

Local symptoms t e ry 
slight. 



OB3BRVATI0N8. 

TJriiie acid. Renal casts. 
Transitional epithelium seen 
with microscope. 

Long-continued presence 
of pus in urine. 



I 



Frcnn Absceases Buratiug into Urinary PassageB. 

Symptoms referable to an Sudden presence of large 

abscess. amount of pus in urine. 

If puB be found in the uriue for a few days and then 
disappear, we may conclude that the affection is super- 
ficial and not serious ; if, on the other hand, pus be found 
steadily in the urine from day to day, some deep-seated 
and extensive alteration Is indicated. 

Spermatozoa — Spemiatozoids frequently may be foaud 
in the urine of males in a state of healtli. Constant 
presence of them together with other more important 
symptoms may indicate niasturbation. 
Conditions under wMcb Spermatozoa are found in the 

Urine. 

1. After coition or nocturnal emissions. 

n. During typhus. 

IIL lu so-called " spermatorrlicea," 

Uethod of Collection.- — Kouyier's method for collecting 
spermatozoa ia as follows : Collect the urine for twenty- 
four hours, let it settle for two hours, decant the urine 
from the sediment, collect the latter in a test-tube and 
shake it up with ether. On atandmg the ether will come 
to the top, when on draining it off with a pipette and 
adding a few drops of distilled water the microscope will 
show the spermatozoa. 
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Cancer Elements. — Id cases of cancer of auy part of the 
urinary ajiparatua as the bladder, two difEereiit forma of 
cancer eleinents are aotnetimes observed : (a) isolated 
oancer-cellB ; (b) pieces of cancer-tieaue. 

Cancer-celli arc of great variety of form often quite 1 
oddly formed ; they may resemble epithelial cells of the 1 
urinary passages. It is only from an abundant appearance 1 
of peculiar and maiiy-f ormed oella that a malignant growth j 
can be recognized with any certainty, 

Fragments of villous cancer may be seen in the sedi- 
naeut of urinL'. 

If the tissue is well preserved, which it seldom is, under * 
a power of 300 diameters a tree-like fonnation similar to 
fringe may be seen ; usually, however, sloughed off and 
mnch altered pieces of tissue only appear in the sediment 
and the identification of these is very difficult. 

If crystals of haamatoidin (small rhomboid prisms in- 
soluble in water, alcohol, ether, iicetic acid, glycerin, 1 
dilute mineral acids and dilute alkalies, of a red or yellow | 
color) be found imbedded in tissue in urinary sediment, I 
the diagnosis of old. hEemorrhagic and necrotic tissue, as j 
found in villous tumors, may be made. Sometimes on 
treating necrotic cancerous tissue with glycerin, crystals 
of hsBmatoidin may be seen, either as rhomboids or small, 
yellow, grassy tufts. 

Sometimes with a, low power, 130 diameters, thicker 1 
and darker colored, tuft-shaped, branching forms may be 1 
observed in necrotic flakes. 

If the urine is strongly alkaline the villous tissue may I 
be so changed and incruated with phosphates that a diag- 
nosis can scarcely be made. 
Ftmgi: 

BarcinEB api)ear to be formed in the urine before it i 
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voided ; they are found in both acid and alkaline urine 
generally associated with some disorder of the urinary 
organs. 

Bacteria in the urine show that putrefactive changes 
have set in; the urme containing them soon loses its 
transparency and deposits a sediment of a cloudy appear- 
ance ; its odor becomes offensive and the reaction soon 
ammoniacal. 

Mould Fungus (Penicilium glaucum) is often found in 
add urine and grows luxuriantly in albuminous urine. 

Yeast or Sugar Fungus (Torula cereviaise) grows 
luxuriantly in diabetic urine exposed to a moderate tem- 
perature. It has been found in urine in which no sugar 
could be demonstrated. 



APPEI^DIX. 



The conteute of the appendis aro as follows : 

Examination of Urinary Calculi 

Effect of Reagents on Normal Urine. 

Ohangea in K^ormal urine on Standing. 

What to Look for in the Urine in Diaoase. 

Micro-chemica) Summary (Deposits). 

Bare and Occasional Conatitnonts of the Urine together 
with Normal Couatituenta OGCurring in Small Amount. 

Eeaulta of Aualyaes recently made by the Author. 

GloBSary of Terms used in Parta I. and II, 

The Use of " Dry" Teats for Albumin and Sugar. 



EXAMIHATION OF TTRIirAKY CALCTFLI. 

The chemical elements in calculi arc the same as those 
in depositB. 
Hethod of Frooednre. 

Eeduce calculus to powder in agate mortar. 

Place Bome of this upon platinum foil. 

Heat in the flame of an alcohol lamp to a red heat. 

If the heating is accompanied by a flame the calculus 
contains either: («) fatty matters, (6) choleatcrin, or (c) 
•ystin. 

Take aome of the powdered calculus which has not 
been heat«d and treat it with ether ; if it dissolves, fatly 
matters and cholesterin are indicated ; if it does not 
dissolve, take a fresh amount and add ammonia to it ,' if 
it dissolvea, cj/sHn is indicated. Moreover, the odor of 
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cystin is nauseous, and its flame is bluish-greea in color. 
Sappoe6 now the lieatiiig of some of the powdered cal- 
culus was not accompaiiied by a flame, then the calcalua 
consists of one or more of the following ; 

Uric acid. Calcium phosphate. 

Ammonium urate, Amnionio-magnesium phosphate. 

Sodium urate. Calcium oxalate. 

Calcium urate, Xauthiu, 
1 urate. Fibrin. 



To distinguish the members of tlie above list observe J 
when heating to calcination whether (a) no residue is lefl^J 
(&} a slight residue, or (e) a considerable residue. Calculi 
which, on being calcined, leave no residue are either 

Uric acid Xanthin or 

Ammonium urate, Fibrin. 



Uric acid and ammonium urate calculi are distinguiahad 
from the two others by the murexid test ; take a fresh 
amount of the calculus which has not been heated, place 
it on porcelain, add a little strong nitric acid, heat gently 
until evaporation, let cool, add ammonia. Magnifioent 
red color indicates presence of uric acid or urates. 

If the mureiid teat, carefully performed, gives no reaulta 
take a fresh amount of the calculus and add solution of 
potassium carbonate ; if it dissolves, xajitbui is indicated ; 
if it does not dissolve, test for fibrin which is soluble in. J 
caustic potaali solution, has an odor of burnt horn and is | 
precipitated from solutions by potassium fcrrocyajiide. 

Those calcuh which leave a slight residue on incinera 
tioD are urates of sodium, calcium and magnosiam, audi 
may be recognized by the murexid test. 

Those calculi which leave a considerable residue i 
incineration are calcium oxalato, calcium phosphate^ I 
magnesium phosphate. 
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If the calculus is calcium oxalate a small portion of it 
will not iliaaolve in acDtie acid ; eServeBcence takes place 
when a drop of nitric acid is poured on a little of the 
residue after ignition. 

Calculi of amiuouio-magnesium phosphate and calcium 
phosphate ordinarily occur together and may be recognized 
by melting to a white euamel-like mass on incineration ; 
hence a calculus composed of these tro substances is 
called a.fusS>le calculus. 
Observations: 

Calculi do not always conaiat of some one or two con- 
stituents, sometimes they contain several, hence before 
proceeding to examination of a calculus it is advisable to 
«aw it in two through the centre with a jeweler's saw and 
notice whether it is built up of diatinct lajera or ap- 
parently consiBta of one substance. If the former ia the 
case, carefully scrape off portioua of each layer and 
examine them separately. If the calculus is in fragments, 
select fair specimens of about half a grain or a grain each 
and crush under the blade of a knife. 

Moat calculi have a nucleus which is somethnes a 
foreign body upon which the urinary sediments deposit 
and form a cmat. Betained gravel may also become the 
nucleus of a calculus, in which ease the nucleus will be 
apt to differ from the rest of the ealeulua in chemical 
oompoaition. Sometimes the calculus has a vacant apace 
in \is interior ; in this case the nucleus consisted of mucus 
which later became dry. In rare cases the nucleus rattles 
within the stone, which is to be explained in the same 
way, by the drying up of the mucus. Sometimes the 
calculus is made up of gravel or several small stc 
which are united by a cement, and wbicli aometimes h 



the eame chemical composition as the calcnlue and g< 
times a different one. — Voge]. 



EFFECTS OF BEAGEFTS, ETC., ON NOEUAL UUUTE. 

Boil nonnitl urine and it should he clear. 

Acids (concentrated) added to the urine generate, on. . 
hoiling the same, a |iecu1iar nauseous odor and the i 
beconiea more or less dark. 

Alkalies produce u cloudiness In the urine caused bn 
precipitation of phosphates (earthy), 

Baritun chloride solution added to nriue acidiSad ^tl 
hydrocliloric acid preci[iitiites the sulphuric acid of th( 
uriuG in the form of barium sulphate. 

Silver nitrate solntiou added to urine precipitates thel 
phospliates and chlorides as silver phosphate and silvacB 
chloride ; if nitric acid be added to urine and then sUvM 
nitrate Boiution, silver chloride aloue is precipitated, 

Iron chloride solution precipitates the phoBphoric aci^V 
if acetiu ticid baa first been added. 

Lead acetate solution precipitates the chlorides, aaM 
phates and phosphates as lead salts ; it is useful, therefors^-B 
when we desire for purposes of analysis to free the urinj 
from these ooiistituents. 

Oxalic acid or oxalate of ammonium precipitates thej 
lime of the urine as lime oxalate. 

Hercuric nitrate produces in urine, from which the! 
sulphuric and phosphoric acids have been removed, a 
cloudiness which disappears ; further addition, now, of 
mercuric nitrate causes a white, insoluble compound of 
mercuric oxide and urea to separate. 

Alcohol {iroduccs a cloudiness wliicli disappears oql 
dilution with water. 



OHABGES IS NORMAL TTSIirE ON STANDING. 

After standing some time normal uriuf begins to 
change; fermentation, so-called, begins, due, ac(3ording to 
Sclierer, to deeompoaitiou of mucuB from the bladder, 
forming a funguB very like the ferment MjcodermK Cere- 
Tisiffl, and then the ooloring matter decomposes. 
[ In consequence of this the color of the urine usually 
[ grows paler, the reaction more acid, due to the fermenta- 
" tion of lactic and acetic acids ; a sediment formB, red iu 
color, eonsisting of uric acid, urates and mucus. These 
are the phenomena of ao-called acid fermentation, but 
further on in process of time the so-called alkaline fer- 
mentation may set in — iii some cases this may happen 
before and without acid fermentution^in wbicli the urea 
■ of the urine is decomposed into acid ammonium carbon- 
I ate and free amuionia; the urine acquires a strong 
I ammoniacal odor and effervesces strongly on addition of 
[ acids. The sediment will now contain triple phosphate 
, acd, with the microscope, fungus threads, infu- 
1, and ammonium urate may be seen. Alkalies added 
b to the urine in this stage cause an abundant generation of 
I ammonia. 



WHAT TO LOOK FOE IN THE TTBINE OF 



If the nrine contains albumin look with the microscope 
for tube casts and other evidences of kidney disease. If 
the urine contain a small amou^U of albumin it is well to 
be on one's guard leet pm or ilood should be overlooked. 
In aHmmiruma urine the sediment will often contain fungi; 
these should not be mistaken for blood-corpuscles. If 
the urine be pale, of high specific gravity and sweettf 
I odor, test for sugar. J 
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When a large quantity of urine is passed daily^ contain 
ing no sugar, estimate the solids so as to recognize dia- 
betes insipidus, if present. In acute febrile disturbances 
estimate the amount of tirea from day to day, and exam- 
ine deposit for urates in large amount ; m iuflammations 
attended by exudation, watch the chlorides ; albumin is 
often found in these conditions and if the kidneys become 
involved, casts, cells, etc., and in severe cases, blood and 
pus corpuscles. 

The re-api)earance or increase of chlorides in an acute 
inflammation is deemed favorable; the appearance of 
albumin unfavorable. 

Among many acute febrile processes there are certain 
ones where examination of the urine is of especial value ; 
these are : 

I. Icterus. 

II. Acute atrophy of the liver. 

III. Acute lung diseases. 

IV. Heart diseases. 

V. Peritonitis. 

VI. MeniQgitis. 

VII. Acute articular rheumatism. 

I. 

In Icterus look for biliary coloring matters in the urine ; 
whether found or not, next examine the urine for albu- 
min. If albumin be present the case is one of icterus 
gravis and small amounts of biliary acids may be detected, 

II. 
In Acute Liver Atrophy look for Uucin and tyrosin, epi- 
thelial casts, fibrinous cylinders, kidney epithelium and 
isolated blood-corpuscles in the sediment; examine also 
for albumin which is generally very abundant. Test for 
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the ehloridea which generally are absent. Urates and 
biliary matters will also be present. 
III. 

Tn Acute Lnng DiseaseB the larger the amount of urates 
the more insuflBcient the respiration. 
IV. 

In Heart SlBeases test for albumin. 
V. 

In Peritonitis look for increase of indican. (Senator.) 
VI. 

In Meningitis observe whether the speciflc gravity ie 
high and whether on boiling the urine the earthy phos- 
phates separate. {In ty[)kua the earthy phosphates do 
not thus apiear). The differential diagnosis between 
typhus and meningitis cannot invariably be determined 
as above. 

VII. 

In Acute Articnlar Bhenmatism eipect to find the earthy 
pAospAaies much increased ; the sediment should contain 
rose-red urates and oxalate of lime colored by urocrythrin ; 
if pericarditis be dreaded or exist, estimate the chlorides 
often. The earthy phosphates wUl decrease with the 
chlorides on advent of pericarditis, but the urocrythrin 
will appear still more beautiful. 

In Kon-Eebrile Diseases and in chrmiio diseases for the 
most part, observe that the cohr of the urine is not dark 
reddish-yellow and urates are not present in large amonnt. 

Among these affections the following possesa certain 
characteristic peculiarities : 

I. Chlorosis. 

II. Hysteria. 

III. Diabetes mellitus. 




XV. Ohrouic dieeaaee of the epiual cord. 
V. RacbitiB tiud oeteoniolacia. ' 

VL Bone diseaees involving a great part of the 
akeletou. 

VII, Chronic articular rhenniatism. 
Vni. Ggut 

IX. Intermittent fever. 

X. Chronic liver affectiona. 

XI. Chronic akin diseases. 
Xil. Scurvy and purpura k 
Xin, Melameniia, 
XIV. Ijcucffiniia. 

I. 
ChloroBis shows a very pale urine of low specific gravity. 

II. 
Hyuteria is like chlorosis, but at times the specific grav- 
ity is greater and a large amount of indican present. 
III. 
In Diabetes Hellitiu test the urine for albwnin which 
appears in considerable quimtity in the later stages of the ' 
disease. In the sediment look for fungi. 
IV. 

In Chronic DiseaBes of the Spinal Cord test for in- 
creiised indican and earthy phosphates 
V. 

In EachltlB and especially in osteomalacia some authors ] 
claim the earthy phosphates to be strongly increased and 
to form a copious aediment. 

VI. 
In Bone Diseases involving a great part of the skeleton, 
expect to find increase of carlionaie and oxalate of lime i 
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sedimeut aud increase of earthy phosphates partly in 
ilntion and partly in Bediment. 
VII. 

In Chronic Artioalai Sheomatiam expect to find a sedi- 
meut rich ia urates and oahiuin oxaiale; also a great in- 
crease of earthy phosphates. 

VIII. 
In Goat estimate the uric acid which is generally ex- 
creted in dimiuiahed amount ; at times free uric acid is 
found in the sediment, 

IX. 

In Intermittent Fever during the cold stage an increased 

amount of light, clear urine is voided. 

X. 

In Chronic Liver Affections, even when no fever exists, 

the urine may be dark, acid, and of high specific gravity 

and diminished quautity. 

ColoriDg matters are increased ; in tlie sediment observe 
i-red urates and often small amount of lime oxalate. 

XI. 
In Chronic Skin Diseases, especially if the function of 
perspiratiou is partly destroyed, test the urine for albumin 
and examine the de])OMt for evidences of kidney compli- 
cations. 

XII-XllI. 

In Scnrvy and Purpura Hromorrha^ca test for blood 

in the urine ; also in melanmmia. 

XIV. 

In Lenceemia look for uric, hippuric aud laciic adds. 
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mCBO-CHEMICAL STTIOUBT. 

{Unorganised Dcpo^iu.) 

B. If a deposit is partly or wholly soluble in acetic acidM 
look in a fresh aniouut of the deposit, to which nothing'l 
has been added, for triple phosphate and calcium phos-a 



t is slowly soluble in acetic acid, giving 
rise to colorless tablets of uric acid, look for urates. 

c. If a deposit ia insoluble in acetic acid, look for urio 
acid, hippurie acid, oxalate of lime, cystin, tjroi 
too strong acid). 

a. Triple pho^hate : very large, transparent eryal 
generally triangular prismatic iu form. Found in 
line urine only. 

Calcium phosphate: generally amorphous; sometimi 
CTT/slalUne in pale, faintly acid urine with a tendency to 
alkaline fermentation. Crystalline calcium phosphate 
shows rods, either separate, in stellate groups or is ahesf- 
like bundles. 

b. Urates are generally amorphous ; the urate of 
may show "hedge-hog" crystals or prismatic cryat 
arranged in star-like masBes. Found in acid and 
urine. 

c. Uric acid ; large, red, yellow or brown erystala, 
erally four-sided rhombs ; found only in acid urine ; 
seen with a low power, 100 or 200 diameters. 

Oxalate of lime i very small, octahedral (letter envel 
ope) or dumb-bell crystals, best seen with a power 
from 400 to 600 diameters. 

Oystiu : coloilesa, he.tagomil tablets overlappiug oi 
another; sometimes sijuare prisms. Soluble in 
and in this manner differentiated from uric acid wl 
is not. 
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Tjrosin : (generally) deep-yollow, fiue, ehort, acieular 
prisms iu bundles," tufta, sheaf-like collections or spicu- 
lated balls. They are insoluble in not too strung acetic 



Hippnric acid : very rare deposit in acid urine, resem- 
bles triple phosphate microscopically, bat insoluble in 
■ acetic acid. 
d. If a sediment contains none of the above or some- 
thing else beside the above, look for : leuoin, xaiithin. 

Leuoin: (generally) yellowish spheres with sharp con- 
tours showing, with good light, radii and delicate concen- 
tric lines. Insoluble in ether; while fat (which leucin 
I resembles microscopically) is soluble. 
Xanthin : Whetstone crjatals soluble on heating. (Uric 
acid not dissolved by heat.) 
^ BnCEO-CHEJUCAL SUMMAEY. 

(Organized Dspoails.) 
a. If the urine is turbid when first voided, examine the 
sediment for organized bodies. 

b. If with a power of from 400 to 600 diameters, 
email, roMJK? or oua? bodies be seen, look for; red blood 
corpuscles, wliite blood corpnacles (leucocytes, pus cor- 
puscles), fungus sjjores, sperm atoaoa. 

SifferentiatioiL — To a portion of the sediment add a 
drop of carmine solution; if the ruund or oval bodies 
tibecome colored, to another portion of the deposit to which 
I nothing has been added, add acetic acid. (This may be 
Pdone by iutrodacing a drop of the acid beueath the glass 
Ifiover^ — -see Introduction). It the bodies become pa 
|.ftnd two or three nuclei appear, leucocytes are present, 
i the deposit. 
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!f the round or oval bodies do not become 
the oarmiue, to & freah amount add dilute acetic acid; if 
the bodies swell, or shriuk, presenting a "raepbeiry" 
appearance without nuclei, especially if transparent or ol 
a faintly yellowish color, red blood corpuscles are present 
{Verify by study of tlieir appearance, cbaracteristioB, etc). 

If neither carmine tior acetic acid caiiaes any change in 
appearance, look for spermatozoa and fvuigi; spermatozoa 
have the general appearance of minute tad-poles ; if 
latter be not found, eet the slide aside for a fen days 
if on re-examination the bodies have germinated, 
are present. 

c. If with the aarae power as in (6) larger bodies are 
seen, of variable form, sueh as round, oval, lamellar, cylin- 
drical, fusiform, caudate or irregular, showing nuclei and 
granular contents, epilAeUum is present. Add acetic add 
and the bodies become pale and the nuclei are distinctly 
exhibited. To a fresh jrortion of the sediment add car- 
mine and they become colored. 

d. If cylindrical bodies be seen, lube-cagts may be 
present. (See Tube Casts, page 156.) 

e. If with a power of 500 diameters and upwards very 
small, transparent bodies be seen, generally exhibiting, 
active vibratory movements, bacteria may be present, 
Acetic acid arrests their motion. 

t. If the bodies present nfilametitows ox fibrillary appear- 
ance, look for thallus of fungi, fibrin, mucus. 

Differentiation. — To a ixirtion of tlie sediment add 
acetic acid ; if no change tkalhis may be present. If on 
addition of acetic acid a swollen, transparent, amorphous 
mass appear, /fdnn may be present; if the appearance is 
more distinct and punctated or striated, mucus may be 
present. 
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■iAEE OR OCCASIONAL CONSTITTJEKTS OP THE 

TTBnra, TOGETHEE WITH NOEMAL COHSTITU. 

EHTS, OCCUREING IN SMAIL AMOUNTS. 

Among the normal conatitneuts of uiine occurring in 

lall amonnC may be reckoned kreatin, xanthiu, hypo- 

,nt1iin (?), oxaluric acid, eaccinic aeid, carbolic acid, 
iron, ammoninm salU, silicic acid, nitrates and nitrites, 
hydrogen peroxide, Tarions coloring matters. 

Ereatin. — Not mach can be definitely said aboat the 
physiolo^cal eiguificauce of kreatin ; it stands nearer to 
urea than to the prot«in Bnbstances. 

ITanthiii — This Substance i^ found in normal nrine in 
Bjnall amount : it is a rare constituent of deposits and 
calculi. When occurring as a deposit it appears under 
the niicroBcope as small, oblong plates; it is soluble in 
ammonia, caustic potash and in the strong mineral auids, 
when heated. When xanthin is found iu a deposit its 
significance is said to be liability to cause the formation 
of calculi containing it. 

TTypnTanthin — This k a Substance closely allied to 
santhin. 

Ozalnric Acid. — This substance occurs in normal urine 
in the form of oxaluratc of amniouium. 

Bucoinic Acid. — Accordiug to Salkonski this substance 
does not occur in human nriiie; other observers have 
found it following the ingestion of various articles of diet, 
eapecially asparagus. Neubauer suggests that inasmuch 

wine and other fermented drinks contain not incon- 

ierable qoantities of this acid and the latter, at least in 
part, goes over into the urine unchanged, we have a really 
frequent source for its occurrence iu nonual urine. 

Cubolic Acid. — Only a very small quantity of this acid 
can be separated from normal human urine ; when pree- 
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ent in the uriue in escess (without being given internally 
or nsed externally) it is indicative of the intensity of 
putrid fennentation in the intestine ; in septic maladiOB, 
empyema with pleural fistula, tetanus, and acute tubercu- 
lous peritonitis, the amount of carbolic acid in the urine 
is increased. To deteet or to estimate it the urine may 
be distilled with sulphuric acid and precipitated with 
bromine water. Otlier acids very similar to it called 
taurylic, daniuluric and damolic, are also found in 
urine. 

Iron, — Iron for the most part is found only in 
minute (juantity in the rt-sidue of nrine after ignition, 
the nrine contain blood, iron is more easily detected in tha 
aah. According to Magnier the normal amount averages 
0,007 gramme to tlie litre of nrine. (iuillart's method of 
detecting iron in the urine is to treat the residue with 
sulphuric acid, ttien, after coolijig, with nitric acid, evap- 
orate gently, dissolve in water acidulated with a drop of 
nitric acid and test the solation for iron with the usual 
reagents of this metal. Preparations of ii'on taken in- 
ternally greatly inciease tlio amount of iron in the urinQ.| 

Hypo-Sulphurous Acid. — This add was found by Strnm- 
pell in the urine of a typbiiid fever patient. 

Anunoninm Salts.— According to Woodman and Tidy 
the amount of ammonia on an average in the noim^ 
urine of twenty-four hours is 0.163 gramme. It dimin- 
ishes one-half in acute articular rheumatism, albumin- 
uria, phthisis and nervous diseases. It sinks to oue- 
qnarter the normal amouud in erysipelas, variola, typbntj 
and typhoid fevers. It is said to disappeai' almost wlioll] 
from the urine shortly before death. 

Silioio Acid. — This acid occurs only in very 8ni»l' 
amount in the urine. 
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Nitrates and Nitrites. — According to Schoenbein, every 
normal urine contains email anionnta of nitrates coming 
from food and water. The nitrates ure gradually reduced 
to nitritea by the urinary fermentation which soon takes 
place on standing. Hydrogen peroxide according to the 
same authority may be found in normal urine. 

Coloring Matters.— Various coloring matters have been 
described as occurring in normal urine, such as urobilin, 
■nroclironi, urosanthin, uroglauein and nrrhodin, and uro- 
lerythin. 

Among the abiioTiiinl consiituents found occaaiouftlly 
in the urine we may mention fibrin, casein, albuminoae 
paralbumin aiid poraglobulin, peptone and nephrozymaae, 
among the substances lelated to albumin; auiong those 
related to sugar, alkapton and inosite ; miscellaneous sub- 
I'Stances: biliary acids, choleaterin, lactic acid, the volatile 
liatty acids, benzoic acid, sulphuretted hydrogen, allan- 
toin, alloxan, cystin, leucin, tyrosin, oxymandel acid, oxy- 
phenio acid, uro-rubro-hiematiii and uro-fusco-hiematin, 
acetone, alcohol and ethyldiacetic acid. 

Fibrin. — In urine coutuining blood as in severe inflam- 
matioii of the kidneys and urinary passages, fibrin may 
.separate in somewhat large masses. Ackormann found 
ihc uriue m gulacturia. Isolated coses have been 
observed also in wliich fibrui separated lioa\ the urine 
partly as a gelatinous mass and partly as granular or fib- 
clumps. The microscope will show tlie regular 
■■yliiuhr totled-up with sharp contour and yellow in 

n and Faraglobolin. — These substances have 

urine in cases of Bright's disease ; they 

by diluting the utine with water 
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after filtration until its specific gravity becomtja 1003 or 
1003 and then passing carbonic acid through the dilate 
fluid. Sometimes the dUutlon with water is enough to 
cause a turbidity due to them, especially in case of paral- 
biunin. 

Peptone. — According to Senator peptone can be de- 
fected in every albuminous urine ; Gerhardt has observed 
it in urine fi'ee from albumin, either as a forerunner or aa 
a. consequence of albuminuria. If the urine contain 
albumin remove the latter by heat, filter, add to the fil- 
trate three times its volume of alcohol. Shake well, dia- 
Bolve the precipitate which takes place — after filtering 
and washing with alcohol — in water and on hearing with 
nitric acid a yellow coloration is given it. 

STeplirozyinaK. — According to Bechamp three times it»i 
amount of 88 to 90 ]>er cent alcohol will precipitate from' 
every normal urine a substance capable of changing, 
starch into sugar at 60° to 70° C. 

Alkapton. — This substance was first observed by Boe- 
decker in the urine of a. man forty-four years old, who 
suffered rfpeatedly from severe cough and expectoration 
after tyi)hoi<l fever. The urine contained not over one 
per cent of sugar. Fuerbriuger defected it in the urine of 
a mail twenty-nine years old troubletl with lung difieaae. 
Johnson detected it on OLie occasion and, recently, Arm- 
strong observed it in the urine of a child three years of 
age. According to Boedecker urine containing alkaptoo 
turns browu on addition of caustic potash solution, with- 
out heat, and strongly reduces a solution of copper. la 
the cnse reported by Armstrong the urine darkened on 
addition of caustic potash solution, but Trommer's test 
being applied partial reduction only of the copper salt 
took plate. Alkapton does not ferment like sugar, and 
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although UBnally classified with the sugare Smith thinks 
it probable that it belongs to the aromatic conipoanda. 
(See Brenzcatechin). 

InoBite. — Noukomn found this substance in the urine 
of Bright" 8 disease and in diabetic urine, (jalloia inveeti- 
gated the urine of 103 patient*, but found inosite in only 
seven cases ; five of these were cases of diabetes and two 



Lactose. — In women, milk sugar (lactose) appears in 
the urine from twenty-four to forty-eight hours after the 
weaning of children, etc. 

Biliary Acids and Cholesterin. — The biliary acids have 
been found at times in the urine of pneumonia without 
the biliary coloring matters. Otherwise they are found 
in company with the latter. To detect biliary acids in 
the urine add to it a little cane sugar, then dip into it a 
piece of filter paper ; allow the latter to dry and by means 
of a glass rod place a drop of pure concentrated sulphuric 
acid on ifc and in about a quarter of a miniite a beautiful 
violet color will itpiK'ar. According to Dragendorff a 
small quantity of biliary acids will often he found in 
healthy nrine. Occasionally tauriu is found in the urine 
of icterus. 

Cholesterin appears to have been found in the urine of 
patients suffering from fatty degeneration of the kidneys. 
To detect it collect the sediment and dry the latter over 
a water-bath ; nest, digest in a mixture of alcohol and 
ether. Filter, concentrate by evaporation and upon cool- 
ing crystals of cholesterin will form in more or less pro- 
fnsion. Use a power of 300 or iOO diameters and very 
thin, rhomboidal or rectangular tables will be seen, fre- 
quently showing a break on one of the borders, and ordi- 
' narily overlapping one another. 
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Lactic Acid, etc — Ijictic acid is said to be more 
coQBtaatly present in the uriue of tliose aufferitig from 
pulmonary catarrh and many febrile dieeaaea. Lehmann 
iouad it always present iu urine containing much oxalate 
of lime. According to Sohultzen and Biees, paralactic! 
acid occurs abundantly in the urine after pliosphoruft-i 
poieoHing. It has also been found in the urine in acute 
atrophy of the liver, trichiijosia, and osteomalacia. There 
are no characteristic tests for lactic acid ; it is identified 
bv the microscopic ajipcarance of some of its salts. 

Volatile Fatty Acids. — Formic acid occurs hi the uriua, 
according to liuliginsky and Thndichum ; acetic aci4^ 
appears in tlie uriue as eoou as it has begun to ferment 
propionic acid occurs iu fermenting diabetic urine, ani 
according to Salkowski m normal urine ; butyric acid 
rarely found in uormul urine, more frequently in abnor- 
mal, being, iu is supposed, oue of the reenlta of the meta- 
morphosis of leucin ; baldrianic or valerianic acid baa 
been found iu the uriue of typhoid fever, variola, on^ 
acute atrophy of the liver, 

Eenzoic Acid. — In putrefying uruie benzoic acid 
be found, due to the decomposition of hippuric 
Hilgcr fouud it iu the uriue afti'r partaking lai^e 
uspar'.iguB. 

Sulphuretted Hydio^u. — Tliid substance ia only foi 
in the urine in ruru citses, as in violent cyatitia from dec 
of albuminous urine iu the bladdi-r; when the uriue coi 
tains it the smell of rotten eggs is at once noticed. 8tt) 
uriue blackens paper moistened with sugar of let 
solution. 

AUaatoia. — Schottin fouud allantoiii iu the uriue aftecj 
large amouuts of taituic acid had been takeu. 

Alloxan. — According to G. Lang this substance bM'l 
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been met with in the nrine of a patient suflEering from 
heHXt disease. 

CTstdn. — Gystin often occnre dissolved in the urine and 
may be precipitated with acetic acid. It also occurs aa a 
sediment mixed with urate of aodium: aa a calculus its 
occurrence is rare. Not unfrequentlj, however, large 
concrefcioua of almost chemically pure cyatin are paaaed 
with urines coutaiiiing cyatin as a sediment. The little 
atones of yeUow color and crystalline Btructui-o vary from 
the size of the head of a pin to that of a pea. Urine con- 
taining cyatin is generally paler than healthy urine, fra- 
queutly of an oily appearance, with occasionally a green- 
ish tint and osually of low specific gravity. Its odor ia 
similar to that of sweet briar, but on decomposing it 
exhales sulphuretted hydrogeu and some little ammonia. 
It forms wliite or pale fawu-colored arnorphoua deposits ; 
under tlie microscope it is seen as colorless, transparent, 
sii-aided plales or prisms, resembliug tiie hexagonal 
plates of uric acid. Tliey aje, however, soluble in am- 
monia. To test a deposit for cystin, treat it with acetic 
acid and boil, by which means urates and phosphales will 
be dissolved ; let the sediment which is left uudissolved 
settle, decant the urine and add to the sediment nitric 
acid. Heat, and the sediment, if cyatin, dissolves leav- 
ing a reddish-brown mass on evaporation. If the micro- 
scope has shown us hexagonal plates or square prisms as 
well, we are able to identify cystin. Its clinical signifi- 
cance is unknown save its liability to cause formation 
of calculus. 

lAuoin and Tyrosin. — Tiiese substances have been 
found hi the urine in cases of acute yellow atrophy of the 
liver, phosphorus-poisoning, amall-pox and various exan- 
themata ; their presence, nevertheless, is not confined to 



the urine of these diseases, as they have been noticed in 
the urine of some nineteen otherB. In lighter cases leu- 
ciii alone may be preBent but the appearance of tyroein ie 
deemed significant of grave conditions. Under the micro- 
scope leucin appears in the form of spheres which, if the 
iUuniination be sufficient, mil exhibit radiating and con- 
centric striffl ; tyrosin shows very fine, long, delicate, silky, 
adcular prisms, arranged in hundles, tufts, or sheaf-like 
collectioae, often crossing each other, or forming spicu- 
lated balls. Tyrosiu CTystalB are often colored yellow by 
presence of hUe pigments. 

Oxymandel Acid. — This sabstauce, supposed to spring 
from tyroBin, has been found in the nrine in cases of acute 
yellow atrophy of the liver, together with loncin, tyrosin, 
and paralactic acid. A new aromatic acid was obtained 
by SchultzBU and RieBS in the urine of phosphorus-poisonr 
ing ; the material was not sulficient for accurate investi- 



Ozyphenic Acid ( Breiizoateohiii). — This substance waQ^J 
found in the urine of a male cliild, four months old, by] 
Ehstein and Mueller ; on addition of caustic potash soln- 
tion the iirine darkened, especially on shaking ; an alka- 
line solution of copper wjis reduced on heating. It ib 
possible, therefore, from these and other reasons, that 
Bocdecker's "alkapton" was this substance. 

UTo-rubro-hGematin and TTro-t^sco-hffimatin. — Banoi- 
stark found these pit tlio logical coloring matters in tl 
urine o( a patient afflicted with leprosy. The quantity 
tlie two pigments amounted in twelve days to about twoj 
grammes. The color of the urine was at first 
dark red like Bordeaux wine, gradually becoming brown- 
red and toward death a pare dark brown, almost black. 

Acetone, Alcohol, and Ethyldiacetic acid. — The chloro- 
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form odor of many diabetic urines is said to be due to the 
aoelom wbiob they contaiii ; such nrines are colored dark 
reddiah-browu with iron chloride. (Kussmaiil afEirmed 
that diabetic coma was due to acetone in the blood ; but 
in several caaea competent observers have foand laone, and 
in others, only faint traces.) The aubatauce in the urine 
of diabetica which gives a red coloration with ferric chlo- 
ride, resembles in this respect acetic ether ; it also breaks 
up into acetone and alcohol. Nevertheless, Quinoke has 
shown that urine giving thia reaction with ferric chloride 
does not smell of acetic ether, nor can the latter be extracted 
from the nruie by shaking with ether, and, if in combina- 
tion, is neither with acida, alkaliea or normal conBtitueuts. 
Deichmneller failed to obtain any alcohol from forty 
litres of diabetic urine, but found from .093 to .14? per 
cent of acetone. He concludes that the substance giving 
the red coloration with ferrio chloride, \a free diacetic 
acid. Tolleus confirms this, and adds that when such 
diabetic urine is shaken with ether there is only a trace of 
the ferric chloride reaction with the ether extract ; but 
when a solution of efchyl-aceto-aeetate was added to the 
nrine in proper proportions, the latter was readily ex- 
tracted by ether. 



KESULTB OF BECENT ANALYSES. 

One hundred specimens of urine recently sent from 
Chicago and various localities in Illinois, Wisconsin, Iowa, 



Michigan and Missouri, yielded, t 
the following results: 

Total number of specimens, 

CoDtaining Albumin, - 

"■ Sngar, - - 



I aualysia by the author. 
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Goutaiuing Biliary matters, - - . 3 

" A noticeable Bedimeut, - 84 

Normal, or nearly bo, 10 

Under the bead of Albumin and Sugar are counted oniyM 
such specimens as contained an appreciable amount ofil 
tboae congtituente. 

Albumin. — Out of t!ie twenty-four Hpecimens in whicli ' 
aibtimin was found, six were from patients suffering from 
well- re cognized Brighfs diseaae; three specimens con- 
tained albumin due to the presence of pus alone; two 
specimens contained albumin, due to blood alone The 
remaining siwcimens, thirteen in number, were, in nine 
cases, from patients anfforiug from acute febrOe disorders, 
including pulmonary and cnrdiac troubles, aud, in four 
cases, from tliose whose maladies — as far as the author 
could ascertain — were not definitely diagnosed. 

The highest speciBo gravity of any specimen of urini 
containing albumin, was 1035 ; the lowest, 1005. 

Bugai. — Of the ten specimens of urine containing augofm 
eight were from patients having diabetes mellitoa; thft] 
remainder, two in number, were from persons whose sub- 
sequent history could not be ascertained. 

Highest specific gravity of any specimen containingj 
sugar, 1044; lowest, 1030. 

Sediments.^ — TL)e constituents of the sediments in the4 
eighty-four Bpecimens which contained them in plainly 
visible amount, were various: Vric acid, urates, or bothi 
together, were found in twenty-eight specimeus; ^Ao»-.l 
phaks were detected in plentiful amount in sevei 
oxalate of calcium crystals weie seen with the microscope 
in abundance in ten; blood yas found in sis; pu» in 
eight ; tube-casts in ten ; excess of mucus, epithelia, etc., 
in a large number ; it will be seen, therefore, that one 
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specimen of urine woaM often furnish a variety of differ- 
ent conatitiieiits iii ita eedim^at. 

It will be noticed tliat tlie most common deposit in 
these caeee yfos that of urates; this, I believe, is the case 
in generaL 

It is said in some teitr-books that next to urates oxalaie 
of lime is the moat common urinary sediment ; I have not 
found this to be the caae in apecimens of urine I have 
seen thus far, the phosphatic sediment being mora abund- 
ant than the oxalate, not only in the cases recorded 
here, but in many others which have come uuder my 
observation. 

Of the seventeen specimens containing sediments of 
phosphates, amraonio-magnesian phosphate was found in 
the fresh ly-voidsd urine of four patients. 
BemarkB on the Specific Gravity of a Nomher of the 

Specimens. 

The specific gravity of seventy-one of the most inter- 
esting specimens beiug taken, showed that thirty-seven of 
them were 1030 or upward; nine were either 1025 or 
between 1035 and 1030; fifteen were either 1030 or 
between 1030 and 1035; three were 1015 or between 
1015 and 1030; aii were 1010 or between 1010 and 
1015 ; two were below 1010, namely, 1007 and 1005. 

In other words, sixty-one out of the seventy-one were 
above 1020. 

Although the high specifie gravity found in these 
cases oould be accounted for lai'gely from the nature of 

e complaints from wliich the patients wore sutfering, 
nevertheleaa, comparatively few specimens of twenty-four 
hours jwrwa/ urine less than 1020 have come under the 
author's observation in this western climate. As to 
whether the normal range is really 1030 to 1030 in this 



BectioD of the country, or whether the prevalence olj 
"malarial" fevers, or other conditions, U responsible foK 
it, is a qaestion. 

Of the nine epeclmouB below 1020 in apeciHc gravli 
seven contained atbumm not due to pus or blood ; in/o 
of tlie patients Bright's disease was the trouble, as to the' 
other three the exact diaguoslB hae not been made idth 
certainty. Of the four patients known positively to have 
Bright's disease, two have died, namely, those the epecifio 
gravity of whose twenty-four hours urine was 1007 and 
1010 respectively, at the time when examined by thi 
author. 
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GLOSSA£T. 



Albtuninnria. — Voidiug of urine containing album 
this t«ini is wsL-d l>y some authors to mean Bright's disease. 

Albuminoid Substauoet-^Tbose resembling albnniin, as 
mucin, fibrin, etc. Protein substances. 

Bamria. — The passing of urine containing iocreased 
amount of solid matters only. 

Bilharzia Heematobia. — Name of a parisite sometimes 
found in the intestines, bladder, etc., of persons living in 
certain hot chniates. 

"firiok-Dust" Sediments. — Tliose containing in large 
part uric iicid or urates, 

CalcoluB. — Stone in the bladder. Calculi, plural of 
calculus. 

Chyloria. — Voidiug of urine containing chyle. 

Diuresis. — Profuse discharge of urine. 

Diuretics. — Sulistauces increasing the flow of urine. 

"Dry" Tests for Albumin, Etc — Those in which the 
chemicals used are in the sohd form. 



I 
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Dysnria. — Painful, difficult voiding of the urine. 

Eoclunooocciu Hominis. — Hydatids sometimes found in 
IJie urine from cjsta formed in kidneys or vicinity of 
urinary apparatus. 

Enureeia — Incontinence of urine. 

Extractive Hatters. — Imperfectly defined aubstauces 
pre-existing in the blood and occasionally found in the 
urine. 

Fermentation. — Decomposition of urine ; two kiuds are 
recognized, namely, acid and alkaline. 

Qlyoosoria. — Voiding of urine contaiuiog sugar; the 
term is sometimes used by authors to mean diabetes 
mellitns. 

Glucose. — Sugar of grapes, etc ; used to mean the 
sugar found in urine. 

Oravel Minute culcidi. 

Hydnria. — Voiding of urine containing increased quan- 
tity of water ouly. 

Kiestein. — Name given to a "scum on the surface of 
nrine during its putrefactiou." Thought at one time to 
be of diagnostic signiflcanea in pregnancy. 

LateritioQB. — An adjective used to describe "brick- 
dust" sediments and urine containing them. Thus, a 
lateritioua aediraent is a sediment looking like "brick- 
dust." Lateritiona urino ia that containing a "brick- 
dust" se'iiment. 

Lenoocytes, — General term for white blood corpuscles, 
mucus or pus eorpuacles. 

Lithic Acid and Lithatea. — Old terms for uric acid and 
urates. 

Lithmmia, — ^tate of the syatem when uric acid is elim- 
inated in e.teeea but usually with a diminution of tho 
Tl'i 
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other urimiry constituents ; the term is sleo used 

eral to deacribe a condition when uric acid is in excess in 

the urine. 

Lithnria. — Voiding of urine containing increased uriO 
acid. 

KelaniiL — Black pigmentary matter. 

Mucin. — The principal organic constituent of mucus. 

Hulberry Calcnliu. — One composed of oxalate of lime. 

Oxaluria. — Voiding of urine depositing oxalate of lime. 

Polyuria. — Voiding of urine containing increased water 
and solids. 

Xanthnria. — Voiding of urine depositing santhiu. 



"LEY" TESTS. 



used in gen- ^^H 
1 in excess in 1 

a 
I 



The use of dry tests for urinary conetituente ia to be 
recommended on the score of convenience and neatness. 

The test for albumin already naentioned — that of tri- 
chloracetic acid, used by Eaabe — ia yery simple in its 
application. The acid ia sold in the form of crystals ; 
drop one of these crystals into a test tube half full of the 
suspected urine and the test ia performed — a cloudy zone 
forming (as the crystal dissolves in the urine) if albumin 



The essential constitueuts of Fehling's or Pavy^a solu- 
tions may be prepared in the dry form' and sugar tested 
for, in a manuer almost as simple as the test above ; 
moreover, when the substances used in testing for engar 
are kept in the dry form and used only when needed, 
there is none of that deterioration which Fohling'a solu- 
tion itself is liable to undergo. 

*Dr. Pavy, of England, suggested the use of pellets. 
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Mefisrs Orofis & Delbridge^ of Chicago^ prepare the tri- 
dhloraoetio addj sulphate of copper^ tartrate of potash^ 
eta, for use in the dry tests for albumin and sngar in the 
manner recommended by Baabe and Pavy respectively ; 
the materials inolosed in vials are sold in a neat case con- 
tainijig also several test tubes. 

To perform the test for sugar or tablets^ proceed 
as follows: Take one cone of caustic potash and two 
tablets of neutral tartrate of potash and dissolve them 
in one drachm of water; next take one tablet of cop- 
per sulphate and dissolve in one-half a drachm of water. 
Mix the two solutionsi add them to one-half an ounce 
of urine and boiL The characteristic reddish-yellow pre- 
dpitate will appear if sugar be present. 
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FOSM OF SECOBDnrO XTBIHABT AVALTSIS. 

(To be printed on letter paper.) 

EXAMINATION OP URINE. 

For - - -, at request of 

Dr.- - 

PHYSICAL GHABACTBBISTiqS. 

Total quaoitity in twenty-four hours, 

Color and Appearance^ 

Odor, 

Beaction, 

Specific Gravity, 

CONSTITUENTS. 

Albumin, 
• Bile, 
Sugar, 
Normal Constituents. 

DEPOSIT. 

Quantity and Appearance, 
Chemical Constituents, 
Microscopical Constituents. 

CLINICAL REMARKS, ETC. 



(Signed),- - - - M.D. 
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Reaction of the Urine 26 
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tests for 26 
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microscopicaL 21 
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chlorinated soda 12 

chloride 76, 79, zxg 

Solids ^9~3* 

amount in normal urine 8x 
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significance of. 32, 98 
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together 40 
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For Sale at all Homceopathic Pharmacies 
or sent prepaid on receipt of Price. 



-CHICAGO: 
GROSS & DELBRIDGE, 

1882. 



GROSS & DELBRIDGE 8 Publications. 

The Science and Art of Obstetrics. By Sheldon 
Lbavitt, M. D., Prof, of Obstetrics and Clinical Mid- 
wifery in Hahnemann Medical College and Hospital, Chi- 
cago; author of "The Therapeutics of Obstetrics," etc. 
668 pages, royal octavo. Price, cloth, $6.00; sheep, $7.00. 
265 illustrations. 

This work is intended to fill the want so long felt by Homceo- 
pathic teachers of Obstetrics, students, and practitioners, of a 
text book which should deal with the subject as both a science 
and art, and embody the researches and improvements which 
have been made in this branch of medicine during the past few 
years. The work has been carefully prepared, and sets in the 
foreground no theories or empty chimeras in respect to etiology, 
pathology, diagnosis, or treatment, but accepted ideas, and 
rational aeductions from extensive observations and experience. 

*^We are Id receipt of advance sheets, covering nearly one-half the text of 
this forthcoming book, which promises to be a text book par excellence^ as 
the matter appears to be concisely prepared and qnite free from the theory 
and quotation which so often form the balk of similar works. In other 
words, we may say that it is the vade mecum of the department which it 
represents, and compares favorably with a similar work prepared by Prof. 
T. G. Thomas, for the use of his students. 

A marked feature of the book is its divisions and sub-divisions, by means 
of which the student will the more readily grasp and complete the study of 
each particular subject before entering upon another. This we consider an 
important point in a book of this character. 

The illustrations embrace some two hundred and fifty figures of exceUent 
design and execution ; many of them are original, and some are drawn from 
life. These drawings are of inestimable value to the student of midwifery. 

The aim of the author has evidently been to present a clear, dignified and 
creditable treatise on the subject, and as far as we have examined, all im- 
portant points seem to have been touched upon and the practical ones suf- 
ficiently elaborated. 

The physical part of the work, so far as we can judge, will be faultless, as 
might be expected, the name of the publishers being sufiicient guarantee in 
this particular. 

This work must certainly become the text-book of our colleges, and it will 
be found an excellent hand-book for the busy practitioner, because every 
important point of obstetric practice is so clearly stated, and from the 
arrangement, so readily found. 

We congratulate the author on the success of his effort, the publishers on 
their opportunity to issue so worthy a book, and ' Our School ' on possessing 
the ability within itself which has made such an undertaking possible.''— iV«o 
York Medical Times. 

GROSS & DELBRIDGE, Publishers, 

48 Madison St., CHICAGO. 



GROSS & DELBRIDGE-9 PDBLICATION8. 

A Pbysiolo^cal Materia MedU-a, containing all that J 

toown of the Physiological Action of our Remedies, thei 

Characteristic Indication a, and tlioir Pharmacology By Wi 

H. BuBT. M. D. Chicago ; Gross & Delbridge. 1881 " 

pages. Cloth, $7. Sheep. |8. Third edition. Forsaleb^ 

Hom(popathic Pharmacies, or sent free tiy the Publiahera. oil 

receipt of price. 

We believe that no book on Materia Medica in our llteratun 

BO completely meets the requirements of the Physician and 8 

dent as this; and, as proof of the correctness of this opinion. « 

have to announce the salo of the entire iirst edition in 

days. Such a reception has never been awarded before to an} 

hook in Homojopatluc literature The demand for the woi 

dicates that its appearance was opportune, and that its ptai 

eseeution are approved by the Profession We have recei' 

large number of favorable notices both from Physicians and the! 

Press, from which we make the following seleciions : 

Dr. Burt has brought together in acompact and well arrange! 
form an immense amount of iuformalion The profeesion wil 
fully appreciate the labor and skill with which the author ha 
presented the physiological and pathological action of each druj 
on the organism.— Afeic Fori Meaieal Times. 

We are sure that Dr. Burt's new work will have dcBervedly i 
rapid sale. Gross & Delbridge are a new publishing house in tlli 
medical line ; but certainly tuey must be old Lands m the bust 
neaa, for paper and printing leave nothing to bo desired. 1'""^^ 
they iiever falter in such laudiblo work, and the eves of the rt__ 
era will bless them forever — Dr. Lilienlhat in Jiarth Amerieai 
JouTTuU of Ilomaapathy 

An enthusiastic yearning for the mhi/a and wkernforet of o 
wondrous Therapeulic art lias brought Dr Burt to the froni 
again among tho best book-tnakere of our time.— Si. Louit 
CUnicitl Rueicu). 

We can recommend (he bonk as full of interesting and profit* 
able reading — Uahnemannian MimtMy- 

Dr. Burt lias the power of Bifting the tares from the wheat.- 
Chieago Medical Times. 



The work is a credit toX^iicago-— dfedicol Investigator. 

GBOSS & DELBRIDGI*:, Publishers, 

48 Ub<11h>d St., CHICAOOi 
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A Complete Minor Surg^ery. The Physician's Vade-me- 
cum. Including a Treatise on Venereal Diseases. Just 
published. By E. C. Franklin, M. D., Professor of Sur- 
gery in the University of Michigan. Author of "Science 
and Art of Surgery," etc. Illustrated with 260 wood cuts. 
^3 pps. Octavo. Price, cloth, $4.00. Sheep, $4.50. 

This work is just such a one as might be expected from the 
pen of one experienced in teaching as our veteran author, and 
IS properly designated as "complete." The text is lucidly and 
concisely written, the therapeutics clear and practical, and the 
whole is well adapted to the uses of the general practitioner. 
This book fills a gap which has never bef ore^been met, and we 
prognosticate a large demand for it. —New York Medical Times. 

Prof. Franklin has given us a work containing some new fea- 
tures, and embracing a larger field than has heretofore been cov- 
ered by manuals of minor surgery. The work is well illustrated 
and is every way a most convenient and satisfactory treatise. — 
Chicago Jfedical Times (Eclectic.) 

This is a work containing all the general practitioner of medi- 
cine should endeavor to assimilate on the subject of surgery. 
For ready references and emergencies this work is not surpassed. 
We heartily recommend the work to the profession. The pub- 
lishers have done good work in issuing the book so creditably, 
and the profession will appreciate the large, distinct type used, 
and the prominence given words so as to enable the reader to 
secure readily that which he is looking for, — Cincinnati Medical 
Advance. 

I have been very much pleased in the perusal of Franklin's 
Minor Surgery, issued by your house. The book, I have no 
doubt, will prove useful to the busy practitioner, and add to the 
reputation of the learned author. — Dr. Charles Adams, 

With this book in possession no practitioner will need any 
other text book on Minor Surgery. It is full and complete, and 
any bandage, dressing and instrument known or used is illus- 
trated. — Dr. Valentine in Clinical Review {St. Louis.) 

For Sale at all the Pharmacies, or sent free on receipt of price. 

GROSS & D£LBRIDGE, Pablishers, 

48 Madison St., CHICAGO. 
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Lectures on Clinical Medicine. By M. La Dn. P. 

JouasBT, Phjaician to tie II ospUal Saint- Jacques, of Paris; 
Profeseor of Pathology and ( linical Medicine; Editor of 
Z'Art MedieaX. Translated witli copious Notes and Addi- 
tions by R. LoDLiM, M. D., Professor of the Medical and 
Surgical Diseases of Women and Clinical Midwifery in tbe 
Hahnemann Medical College and Hospital of Chicago. 
Large 8vo. of over 500 pages, cloth, $4.50; talf morocco, 

This work is one of rery great interest to the profession aud 
[ to aludeots, embodying, as it does, about forty years of esperi- 
n the part of the author, aud that of nearly thirty years 
I by the translator. It sets forth the best and freshest puthologi. 
fs; the most practical application of tbe homwopatliic 
I method of treating a disease; aod a clear and forcible bed-side 
y analysis of the cases that are presented. The author discusses, 
I from a practical standpoint, the questions of Alternation, Atteo- 
, Dose aud Repetition, and of Indiyidualization and 
I Aggravation. The subjects embraced in these lectures include 
I Asthma, Emphysema, Rheumatic Endocarditis, Articular Rheu* 
a. Bronchitis, Pneumonia, Croup, Diphtheria, Typhoid 
Nephritis, Albuminuria, Hfemop lysis, Hiemorrhoids, 
f Ciironic Gastritis, Scrofulous Ophthalmia, Hydrarthrosis, Pelvi- 
l Peritonitis, Vaginismus, Menorrhagia, etc. 

The practitioner may here find cases analogous to puKzlers 
which occur in hia own practice, and cannot fail to be benefited 
by their perusal. 

"The work presents the latest pathological data, the most 
practical method of treating disease homteopathically, and a 
critical analysis of each case related. It Is eminently practical 
and demands the use of well proved remedies."— ^rom the Hah- 
nemannian Monthly, Philadelphia. 

It contains the very best and moat reliable clinical experience 
Id the practice of honiaopathy of any work extant in tbe pro- 
fession. — A. E. Small, M. J}., in tfi£ Chicago Tribune. 
I have carefully read the work and hardly know whether I 

The 

authorship.—./, i*. liakt. M. 1).. ISn^mUe, Tenn. 

The book is of ereat value to practitioners and students of 
medicine. — J. W. Douling, M. !>., Dean of the Neic York Hojaao- 
I patkie Medical College. ' 

I have lead the work with a good deal of interest and find it 
I to be eminently practical and of great value to the profession. — 
J T. G. Comatodc, M. D.. St. /.out*. Mo. 

GROSS & DELBRIDQE, PublinberH, 

4» >ladi><in i^treet. CHICAGO. 
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An Index of ComparatiTe Therapeutics, with a pro- 
nouncing Dose-List in the genitive case, — a Homoeopathic 
Dose-List,— Tables of Differential Dia^osis, Weights and 
Measures, — Memoranda concerning Clinical Thermometry, 
Incompatibility of Medicines, Ethics, Obstetrics, Poisons, 
Anaesthetics, Urinary Examinations, Homoeopathic Pharma- 
cology and Nomenclature, etc. By Samuel O. L. Pottbr, 
A. M., M. D., late president of the Milwaukee Academy of 
Medicine, author oi "The Logical Basis of the High Pottency 
Question," ** Munchausen Microscopy, etc." Second edition. 
Price, cloth, $2.00: flexible morocco, tuck, $2.50. 

The leading feature of this book is its comparative tabular ar- 
rangement of the therapeutics of the two great medical schools, 
Under each disease are placed in parallel columns the remedies 
recommended by the most eminent and liberal teachers in both 
branches of the profession. By a simple arrangement of the 
type used, there are shown by a glance the remedies used by 
both schools, as well as the remedies peculiar to each, for any 
given morbid condition. Over forty prominent teachers are re- 
ferred to, besides occasional references to more than thirty 
others. In the first class are Bartholow, Ringer, Phillips, Piffard, 
Trousseau, and Waring of the old School ; Hempel, Hughes, 
Hale, Kuddock and Jousset among modern homoeopathic author- 
ities. 

"Dr. Potter's compilation must be the result of a large amount 
of pains taking and accurate work, and will be appreciated. 
As an index it is very elaborate and serviceable." — i/ew Eng- 
land Medical Gazette 

"The work is really a mvltum in parvo; as an index it is ex- 
haustive, and ver}^ often it supplies in a few words the very 
information that is wanted." — British Journal of Homceopathy. 

"I am mucli pleased with your index. It is strong and will 
find sjih; among old as well as new school men." Dr, J. P. 
Dake, Nashville, Tenn. 

"It will furnish the busy practitioner with a summary of im- 
mense practical value."— />r. H. M. Paine, Albany y N, 7. 

"It will be held in high appreciation by a large class of prac- 
titioners." Dr. C. P. llart, Wyoming, 0. 

"1 like the idea very much; besides giving many valuable 
hints to the practical physician, it is very interesting from a 
theoretical point of view." — Dr. H. G. Glapp, Boston. 

For sale at the Pharmacies, or sent free on receipt of price. 
Price, in clotb, $2.00; in flexible morocco, tuck, S2.50. 

GROSS & DELBRIDGE, Publishers, 

43 Madison St., CHICAGO. 
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How to Feed the Sick ; or, Diet in Disease. By 

Oh&rles Gatchell, M. D., 2d. edition, revised and 
Enlarged. Price $1.00. 

Thia workia a very practical aud timely volume not only for 
those who are sick, but also for those who are iiot really well, 
andtowliomthe problem, ■'What shall Ieat,''is of vitalimpor- 
tance. As introductory, the various forma of animal, vegetable 
and inorganic foods are coiisidered and their relatiTe merits 
carefuUy pointed out- The Chapters that follow ore devoted to 
such practical subjects as How to feed jour PatientB. Diet for 
Dyspepsia with aids to Digestion, Diet for Conslijjalion, Rectal 
Alimentation, etc.; Diet m Consiimplioni Diet in Diabetis, 
Bright's Disease. Gravel; How to nurse the Baby, How to 
choose a Wet Nurse, How to wean Iho Babv. How to teed the 
Baby, Diet for Chloera Infantum, Diet for Travelers, Seasick- 
ness, the Corpulent, Scrofula, Rickets, Scurvy, Chlorosis, Col- 
lapse, Rheumatism, Asthma, Heart Disease, Alcoliolisra, Diar- 
rlicea. Dysentery, Cholera, Diphtheria, Gastritis, Biliousness, etc. 
Diet for convalescents is a valuable chapter. Then follows a 
louK and carefully prepared list of recipes for the preparation 
of Beverages, Meats, Broths, Soups, Breads. Gruels, etc., etc. 

Milwaukee, Wis. 
■'I consider your work on '-How lo Feed the Sick" to be the 
moat practical, and therefore the most useful, work on the 
subject with which I am acquainted. No physician should be 
without it ; every mother should have it. It is in use in many 
of the households in which I practice." C. C. Olubted, M. D. 

"This work is plain, practical and valuable. It is really a 
clinical guide on diet, and one the profession will find reliable , 
and correct." — UniUd Slates Medieai ImeaUgator. 

"Evidently much investigation, thought and carefulness have ' 
entered into the production of this work, and we believe it to ' 
be worthy a plac« in every lioiisehold." — TM Magnet. 

• * • "We have carefully examined the work and shall 
cheerfully recommend it for family use. The directions as to 
what food and drinks, and modes of preparation are very 
judicious." * * » • • Reap. Yours, 

Janssvilie, Win. Dr. G. W. Chittenden & Son. 

Milwaukee, Wis., Sept. 8, 1880. , 

"Professor Gatchell's "How to Peed the Sick" is the best book , 
on the subject for the people. It contains in IGO pa^es E 
astonishing amount of condensed information on a subject i 
great importance, and one but little understood. Its style . 
admirable, pithy and to the point. The book has no padding 
about it, and deserves an immense sale. Sam'l Pottek, M. D- 

GROSS & DELBRIDGE Publishers, 

48 Maitisan St., CHIOAGOj^ 
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Antiseptic MedicatiOD, or Declat's MeCbod. By 

Ntcao. Francis Cooke, M. D., LL. D. Emerima Professor 
of Theory and Practice in Uie Hahnemann Medical CoUege 
and Uospilal of Chicago. 138 pp. 12 mo., cloth, 1882. 
Price, tl.OO. Gross & Delbridge, Chicago, Puhlifihers. 
This is the first, and must coDiinue lo be fur some tiir.e, the 
only ireiktise on this vitally importaai subject in the English 
language. It h plain and practical. Though writien only for 
the physician it cannot (ail to attract attention from the intelli- 
gent layman overywhere. Especially will it he welcome lo the 
Bufferera from CoNHCMPTioK, l^mceii, pY,fiMii, Neckosib and 
all forms of blood-poisoning, iiud Malaria. 

"For thamstl«ri>l tbigvulame Dr. Cooke contsBBea hie Isrse lodBMsdneM 
to Dt. Daclal; bat iha rennrltable ciinm ot lubetcnloBle, cineer. Beptic«ml», 
ecEema. and malariBl foTaia recorded in thi^ latter hilt at ihe book bm 
flCriGtIj original. I he only treatlBs on the subject in [he languoge. it mnat 
inerltablj fall under ibe eye of overT iut«ll!^ei.l ptiyBlcian, nod fiepreient 
QOtlcB may therefore b« Jlrolled lo a dtitriptfon of lt» conteniB. Tht-fe con- 
sist of an iotroiluction, whiob not more Incldly eels forth the teachines of 
Doclnt than it sffoctnail] ... 
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been snccetpFully treated b; ibe mFthoil of Dec] 
man, who Is more Kkely to close his cars lo Iha ><i 
umgof IheBlreD. will aklm llgblly o-yer tlie caeec 
easy, snperior way, thai not one of Ihcm wob n cBi 
certainly say tbis lo hli own paiimla, for wbo»( 
well to mentigo that Dr. r.H>kfll»an EmerUait Pi 
Couke has been won<)erfully fottanale In his nae i 

Tribune, Hapi. llth, laSi 

"■Anllaepiic Mcdicstlon' la » pmall volnme bi 
H^nemann Medical College of this city, aynwrd 



lethinz of ei 



i-blBct-matre 
dical DFofeas 
t to all of Ihat 

It iB clearly the w( 



le laity, wbo 
e medical 



iligbtenmenl It may be I 
■BBorof DlagDoslB. "- 

.tariu-at-^TIii'C/da.so ^ 



which tskL'.aOPndden 
from hB*tll J rannlnf 

belonCT eepacially 10 
fall to be one of Breat 
Itiflcalled.intoregono 



nothing el 

Sent free on receipt of price. 

GROSS & DELBRIDGE, Publishers, 

4S Mudison St., CHICAGO. 
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A Compendium of Teuereal Diseases, For Practi- 
tioners and Students; being a condcnBed description of those 
affections find tieir Homceopalliic Treatment. By E. C. 
Franklin, M. D., Piofcssor of Surgery in tJieHomcBOpathio 
Department of the University of Michigan; Surgeon to the 
University Horaceopathic Hospital; Author of "Science and 
Art of Surgery," "A Complete Minor Surgery," etc, etc. 
About 113 pages. Octavo. 1883. Price 11.26. 

"This compendium of venereal diseases has heen prepared hy 
the author for the use of practitioners and students of medicine, 
aa n Eummary only of the recent investigations and advance 
views touching the various sequelte that follow in the train of 
these contagious disorders, and to lay before the profession the 
knowledge of the present day gained by the use of compara- 
tively small doses of medicine in their treatment. 

Believing In the "dualialic theory" that the origin of the 
exciting virus whicli produces the local contagious ulcer, differa 
from that which develops true syphilis, the terms chancroid and 
syphilis are used to designate these two essentially distinct con- 
ditions. 

It is not intended that Ibis little treatise shall take the place 
of the larger works on venereal diseases, hut that it shall he a 
useful guide and a ready reference to the general practitioner; 
a synopsiaof the more accurate and scientific observations lately 
gained in the therapeutics of these disorders. 

Aa such it is cominilted to the professiou trusting that hu- 
manity may be benefited by its teachings, and that homceopathy 
may receive the proper credit due it in the more euccessfui treal- 
ment of these affections by attennated medicines, which our 
brethren of the allopathic school are slowly and grudgingly 
adopting."— Ej^traet from Dr. Franklin't Preface. 

GB08S & DELBRIDGE, Pablishers, 

48 JUaUison St., CHICAGO. 
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IN PRESS, 

How to Feed the Baby. By R. N. Tooker, M. D., Pro- 
fessor of Diseases of Children, in the Chicago Homoeopathic 
Medical College. 

This is a little work of about one hundred and fifty pages, in- 
tended to instruct mothers in the all important matter of how, 
when, and what to feed their babies. 

\ As the author says, in his introductory chapter, "It is not 
ntended to offer any instruction or even suggestions in the way 
of domestic medication. The writer is among those who believe 
that when a child is sick enough to need medicine, it is sick 
enough to need a doctor. 

The work is divided into some nine chapters and an appendix, 

containing formulsee for the preparation of several kinds of food 

recommended in the body of the book. The contents are as 

follows : 

Chaftkb l.—SHgna of Faulty Nutrition. Changes of color of Bkm in 
illy nouriehed babies.— Sleep— Cry— " Does the baby grow? "-Weight of a 
healthy child at different periods— Height of same. 

Ohaptib n.—Pecuiarifies of the Digestive Organs in //^aik^.— Stomach, 
Liver, Pancreas.— The different digestive juices and their action on aliment- 
ary subsunces— Digestion of starch, of milk, of meat— Intestinal digestion. 

Chaptieb lU.— Nursing. Mothers who oueht to nnrse their babies- 
Mothers who ought not to snckle— Time of nursing— Diet of Nnrsing 
women— Wet nurses. 

Chaptbr \y.— Weaning. When to wean— How to wean— Diet of child 
after weaning. 

Chaptbb Y.— Partial Feeding. Best food for partially fed baby— When 
to feed and when to nurse. 

Chapter Yl.—Iland-fed Babies. Cow's milk— Difficulty of getting sweet 
and fresh In citieb— How to keep milk sweet— Test for pure milk— Trouble 
from giving baby all milk— One cow's milk— Condensed milk. 

Chapter YJh— Artificial -Food*. —Different kinds of cereals used in— 
Ridges' Food, Graham's, Horlick's Food— How to prepare— Other foods. 

Chaptbb YlU. —Adjuncts of Feeding. Value of fresh air and exercise, 
bathing, sunlight, etc. 

Chapter IX.— How not to' do it. No crude drugs for babies— "Soothing 
sirups"- Paregoric, dietetic aphorisms. 

All orders should be addressed to 

GROSS & DELBRID6E, Publishers, 

48 Madison St., CHICAGO. 
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cago HomcBopatbic Medical College; Clinical Lecturer and 

Visiting Physician to the Cook (Jounty Hospital ; Author 

of "Handbook of Skin Diaeases,'' etc. 

The work will comprise thirty lectures, emhraciog every form 

of Fever; tiicir Definition, History, Etiology, Pathology, and 

Homteopathic treatment, makiag a most important and valuable 

addition to OUT literature. About 600 pages. Octavo. 

LBCTUHE I.— Fevers. Introduction. ClasalBcallon of Fever". Miaa- 
latlc, or Malarial. MisBmallc-ContagioDa, and CoDtaglouB- Ttie Ther- 

LBCTOKB Il.-revc™. Simple Continnpd Fetcr.— Malarial Frotre. 
aws at Halarisl. Mbamulc, Qeograpbical DletHbntloa. and IncDbfttlon. 

LBCTCJRB III.— Inlenaittent freven — InlermilteDl KcTer. Dallnl- 
on. Synonym.' Hleturir*) Kotice. Etiology. Cllnicil Htalor;. Types 
r Inlermittent. Morbid Anatomy and DtfferentlftlDlagnosta. 

LBCTURE ly. —Inter mltti>nt Fever (coDtinnedt- CorapllOBtlODS 
id Beqnelie. Prognosle. Chart of Cluu-acteiletlCB. Proptjyluila. Trcat- 



UBJar 



ipliiuitlanB, 



Eiloiogy, 
d tleqneln^. 



1 Dlffercnllul Diapnosl 
CharacterisilcB. Trca 

-DeBnltion. Synonyn 



.oiuy. Diffarential DtagDnel 



rognoJiig. Char! ol Cha 



. HiBtorIca' 



LBCTUBK VIII.— DongiiB. Dollnitiou. ^,_._.,_. _ 

Etiology. Ulloical Uisiory Dunillon. Mothld Anatomy. Dlfferen 
Slaguoela. Prosnosia. Chart of Cbarocteri'ticB. TreatmeoL 

lECTURB IX.— Hay Fever. Dflflnition, Synonjm. History and 
BtallsllCB. Etiology. ClUiltal Hlstpry. Dlfferenllal Dlagoosla. Prognoflla. 
ProphylttiiB- TreatmeDl. 

LKCTORB X—Typ ho- Malarial Fever. — DpflDillon. Bynonym, 
Hlstorltal Notice. Bliology Tyiwe ot Typlio .Malarial Fever. Clinical 
HiBinrv. DoratloD. 

— -Typlio -Malarial Pever (continued). Morliid Anat- 

ia and Scquelie. DiSerential DiagnoBls, Prognoai*. 
~LBOfURE 'xn.-MlaBmBtlo-<!ootaBinus Fevers. TuphBld FfVir. 
DeBnltion Synonym. Hlatory and BUtisticH. Etiology. 

LECTURE Kill.— Typhoid Fever (continued.) Clinical HlBtory. 



Otiart '>! 01 



Daratlon, .,. 

LKCTURB XIV. -Typhoid ] 
Sequels. DlSerentisl Diagnoaii. 



L!^"."' 



d.) CompllcalionB a 
mrt or CbsrdCtcrlstli 



lorbid 



Com pi lea' 



Prognosis. Chart a 
sr. Definttlon. Synonym Hietory 
jind 8eq.nel(e PrognoaiH. CEart of 



Tlia above Beieotions from talkie of contfints will give the 
reader some idea of Ihc value of this new book. The work ia 
now In press and will be ready about January 1st, 188). 

G1£U:>.S & DELBBIDGE, Publishers, 

4H Madison St, UHICAOO. 
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l y PRES8.-Ready March, 1883 . 

The American Homceopathlc DiRpensatory. DcHigned 
as a, Teit-Book for the Physician, Pharmacist and Student. 
About 500 pp. octavo. Illustrated. 

This important work la wriiun in a plain and concise maimer 
by a gentleman of large experleDce aa a pharmacist, and who 
scorns therefore to have fully comprebeodcd the long felt want 
of a reliable and scicntiflc pbarmacopceia. 

Indeed ws can safely aasert that this work will be to the 
Homoeopritliic School what the United Stales Dispensatory now 
is to the Allopathic School, a desideratum. 

The American Homceopatliic Dispensatory. 

was conceiTed, born and bred as a pharmaceutical text-book, 
and, as such, is intended (or the druggist, the student, and the 
physician. In brief, the contents are but a series of modem 
practical paragraphs, each ono of which is equally important. 
Not in any ouo instance ia there any attempt made to contort or 
re arrange the subject matter of other Homceopathic Pharma- 
copoiias, but, the work is wholly original and replete with prac- 
tical information. 

It is the Book for Practical Instruction. 

The volume will be an octavo of about 500 pages; printed on 
the best paper, and bound in the beat manner. Ee sure and buy 
no work on the subject until you have seen and examined 
" T/te American, Somaapatkie Dispenaatory .'' 

All orders should be addressed to 

GROSS & DELBRIDGE, Pablishers, 

IS Madison St., CHICAGO. 
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The Physician's Condensed Account Book. An 

Epitomized Byslemof Book-Keeping, avoiding the necessity 
or aeparate Journal, Day Book and Ledger, combining sys- 
tein, accuracy and easy reference, wilh a minimum of 
labor. S72 pages. Price, J3. 50. 

The book furnishea an entirely unique system of keeping 
books for physicians. No separate Day Book, Journal or 
Ledger is required. Tlie doctor's whole month's business is 
spread out before him on a double page, and each patron for 
the month has a line all to himself. In postingthe book for the 
month, Ibcreis ii column of charges against each patient treated; 
another column in which that patient's unpaid balance of old 
account is brought forward; another column totals due, cash 
paid, etc- Opposite each name is a column for the patients resi- 
dence, street and number, the year and the month. The system 
is simple and plain. 

"The book is the best 1 ever san 
Have made some collections already n 
cause not seen. Every physician shoma nave one." 

CnASLBS E. PiNKHAM, M. D , Woodland, Cal, 

Gentlemen: I have received the Physicians Condensed Ac- 
count Book, and am very much pleased with it. I pronounce 
it|a grand success. ',J. Deitrioe, M. D., Petrolia, Pa. 

Gross & Delbrujoe, 

Gmtlemea: The Account Book came to hand all right. After 
a trial we can truly say that we are very much pleased with it. 
It is all any medical man can ask in the way of book-keeping. 
By using every other line we are enabled to keep a record of 
our prescriptions, and wft thus have a complete picture of our 
business before us. We have no hesitation in recommending 
It to the busy practitioner. Yours, 

Drs. Dayfoot & McKay. Mt, Morris, N". t. 

Gross & DBi^itmoB, 

Qenllemeti: Having used the Physician's Condensed Account 
Book for a year past, I am prepared to speak intelligently as to 
its merits, and I truly regard it as the We jilun vlira of book- 
keeping for the busy practitioner. My accounts are always in 
order. It combines accuracy with condensation. 

B. N. T00K.EH, M. D., Chicago. 

GROS8 & DELBBIDGE, Publishers, 

18 MadliOD St., CHICAGO , 
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DRY TESTS FOR ALBUMIN 

AND 

Sugar in the Urine. 



The disadvantages attendant upon the use of strong acids 
and alkalies in clinical examinations of the urine are so well 
known as not to need enumeration ; the stains made by 
nitric acid on the clothing, its caustic action on the skin^ 
to say nothing of the disagreeable odor evolved on boiling 
it with urine, are too well known to all physicians using it. 
The same may be said, although to a less degree, of caustic 
potash used in Prommers test. Dr. Clifford Mitchell has 
simplified urinary analysis as far as albumin and sugar are 
concerned by bringing to the notice of practitioners, Raabe's 
dry test for albumin and Pavy*s dry test for sugar. In test- 
ing for these substances no liquid is used, save the urine 
itself ; the chemicals are in the form of crystals and pellets 
one or two of which are merely dropped in to a test tube 
half or three-quarters full of urine, and the test is made. 
The simplicity, neatness, and rapidity with which the test 
for albumin and sugar can thus be made will cause these 
preparations to supersede all others. 

Sold in a .neat, covered box containing two test tubes 
and brush, litmus paper etc., etc., by 

GROSS & DELBBIDGE. 

48 Madison St., Chicagro* 

Price $1.00. Full directions accompany each box. 
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thirty-five hundred gummed labels ia large, clear type. andB 
bound in a neat and Kubstantial manner. Price 50 cents. ■ 

Sample Isabels. I 


Bellatlouriii. 


Belladonna. 


Belladonna. ^ 


Bdladonna. 


Belladonna. 


Belladonna. 


Belladuniiii. 


Belladonna. 


Belladonna. 


Belladonna, 


Belladonna. 


Belladonna. 


Belladonna. 


Belladonna. 


Belladonna. 


Belladunna. 


Belladonna 


Belladonna. 


Belladonna. 


Belladonna. 


Belladonna. 


Benzoic acid. 


Benzoic arid. 


Benzoic acid. 


Benzoic acid. 


Benzoic acid. 


Benzoic aeid. ^ 


Berbei-in. 


Berberin. 


Bevberin. ^ 


Berbeiis vulg 


Berberia vulg. 


Berberis vulg.T 


Bi™nit.li met. 


Bisiiiutli met. 


Bismuth nret. 


Bisnnitli nit. 


Bismuth nit. 


Bismuth nit. 


Bisninth nit. 


Bismuth nit. 


Bismuth iiit. 




Boletus sat. 


Boletus sat. 


Boletus aat. ^ 


For Sale at all the Pliarmaciea, or sent tree on receipt oM 
price. -■ 
UR0S8 & DELBRIDUE. Pnblislierf 
48 Mudlsoii St., CHIC^ 









A NEW REMEDY. 



Hydrastia Restorative Tonic. 

We desire to call the attention of invalids, who need a 
tonic without alcoholic stimulants, to the valuable remedy 
which we have prepared at the suggestion of many Homoe- 
opathic physicians. The basis of the Tonic is the highly 
valued remedy Hydrastia Canadensis or Golden Seal. The 
preparation is for the purpose of enriching the blood and 
imparting a healthy tone to the nervous system. It does 
this by arousing a normal appetite; stimulating digestion 
and assimilation, and thus aids in supplying the tissues with 
their proper food. It is useful in all conditions of physical 
debility from exhausting diseases, loss of fluids or mental 
depression, and will agree with the most delicate stomach. 

We refer to the following testimonials : 

Chicago, Jaly 16, 1881. 
Messrs. Gross <fe Delbridge : 

The "^Restorative Tonic'"' pat np by you meets a common demand from 
my patients. I consider I am doing them a kindness by prescribing it, and 
thus preventing a resort to Qninia or the many deran^ng and powerfal 
nostrums and preparations sold by druggists. I have never heard any but 
good reports of the effects Tours, 

E. M. HALE, M. D. 

Chicago, July 18, 1881. 
Messrs, Gross 4& Delbridge : 

Gentlemen :— It gives me pleasure to recommend your ''Hydrastia Tonic." 
It has served my purpose in many cases, meeting a long felt want. 

Respectfully yours, 

JULIA HOLMES SMITH, M. D. 

Chicago, July 25, 1881. 
Gentlemen:— I have prescribed the "Hvdrastia Restoratiye Tonic'' with 
the best re&alt<). I regard it as a restorative of great value in all cases of 
debility arising from impaired nutrition. MRS. M. M. GROSS, M. D. 

Palmer House. 

Gentlemen :— We have had the opportunity of thorougly testing the virtues 
of your "Hydrastia Restorative Tonic," and have much pleasure in according 
it our hearty indorsement as a "Nutrient." In almost all cases of Female 
Debility, Dyspepsia, Hysteria and Leucorrhoea it gives fine results. We re- 
gard it as an efficient and elegant preparation. It is but a few days since 
that a lady patient recently removed to Texas, wrote to us for a pint bottle 
of the Tonic, having derived great benefit from its use whilst in the City. 

Yours Respectfully, 

MRS. E. UNDERWOOD. M. D. 

New Albany, Ind., W UNDERWOOD, M. D. 

Pat up in Pint Bottles. Price $1,00. A discount to Physicians. 

PREPARED ONLY BY 

GROSS & DELBRIDGE, 

48 Madison Street^ Chicago. 
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